Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


Digitized  ByGOOgle 


•,3ii.' 


"Sihtviqi  at  t^e  IPlnsttrai 

OF 

COMPARATIVE    ZOOLOGY, 
a  imAU  MutGi  GimiNi,  un. 


The  gift  of  ■CiC.  lL.J&4h. 


,y  Google 


i^ 


Digitized  ByGOOgle 


Digitized  By  Google 


BULLETIN 


UNITED  STATES  FISH  COMMISSION. 


VOL.   IV, 


18  84, 


WASHINGTON: 

eOTEBKHENT   PBINTINQ  OPPIOB. 


I  ,v  Google 


JtaSrS  BSSOLUnOM  aatborUnt  the  Psbllo  Prtntar  to  print  rapoita  of  Om  UulM  BMW  HA 


Betolvtd  bt  the  Smote  and  Hoiue  of  BepraaUaHt^  of  the  Unilei  Slate*  of  Am«rioa  <<• 
^^ouffrtu  attembUi,  That  the  Publio  Fruiter  be,  and  he  heieby  is,  inBtmated  to  print 
■mai  atoreotype,  from  time  to  time,  »aj  matt-er  ftarnislied  bim  by  the  United  States 
-CommiMioner  of  Fish  and  Flsherlea  lelatiye  to  new  observationB,  diMoverlea,  and 
-appUoationa  connected  witliflBlioaltnreaDd  the  fiaherles,  to  be  capable  of  bring  dls- 
triboted  In  parti,  and  the  whole  to  form  an  annual  Tolnme  or  bnlletin  not  exceeding 
fire  handled  pagea.  The  extta  edition  of  said  work  Bhall  oonsirt  of  five  thooMOd 
copies,  of  which  two  thousand  five  hundred  shall  be  for  the  ose  of  the  HonM  of 
BepreaentatlTea,  one  thousand  for  the  nae  of  the  Senate,  and  one  thousand  fire  bun- 
dnd  fin  the  nae  of  the  CommiMionu  of  Fiih  and  FlJltuiM. 


Digitized  ByGOOgle 


ADVERTISEMENT. 


TTnitbd  States  Commission  of  Fish  A]n>  Fibhbries, 
WtuMngt<m,  D.  0. 
For  the  purpose  of  atiliziu^  and  of  promptly  pablishiog  the  large 
UDOimt  of  interestjng  coTTespondeDCe  of  the  Fish  Commiseion  io  refer- 
ence to  mattera  pertfdDiDg  to  fish  onltore  and  to  the  apparatus,  methods, 
and  results  of  the  fisheries,  Oougress,  oil  the  14th  day  of  February,  1S8J, 
by  joint  resolntiou  (H.  Bes.  372),  authorized  the  pablication  aunually  of 
a  Bulletin,  a  portion  of  the  edition  to  be  distributed  signature  by  signa- 
tme,  and  the  lemaiuder  in  bound  volumes.    The  present  volume  is  the 
fourth  of  this  series,  and  oontiuns  many  annonnoements  which  are  be- 
lieved to  be  of  great  importance  in  relation  to  the  salrleot  in  question. 
Oha&  W.  Shilbt,  a.  M.,  is  the  JBditor  of  this  Tolnme. 

SPBNOEB  F.  BAIBD, 

Oommisnoner. 
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Fiah  market  reports,  1, 90, 92, 94, 96. 
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Legislation  and  petitions,  187, 189. 
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C— HATUBAL  HISTORY  OF  MABINE  LIFE. 
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D.— CULTCKE  OF  UASINE  F0EU8. 
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Shad  onltnre  oud  distribution,  66, 161, 166, 196, 306,310, 319. 
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Codflah  ODltnie.    See  onder  B.— The  Fkbeitoa. 
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Exporting  flsb  eggs  and  yonng  flah,  31, 53. 60, 76, 166, 190, 319, 308, 300, 361. 
Importing  flah  eggs  and  yooDg  flah,  141, 361. 
e\A  oultnie  abroad,  134, 138, 185, 373, 313, 384, 419. 
Flah  waya  and  obMmotiona  to  flah,  200, 333. 

E.— HIBCELLANBOnS. 
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BTTLLETm 
UNITED  STATES  FISH  COMMISSION. 


Br  CHA8.  W.  SnULBV. 

For  several  years  a  careful  inspection  of  the  marine  products  broagbt 
into  the  Diatrict  of  Columbia  bas  been  made  under  the  direction  of  the 
health  officer  of  the  District.  Five  years  ago  an  arraogenient  was  per- 
fected by  Prof.  S.  F.  Baird,  Commissiouer  of  Fisheries,  with  Hon.  Smith 
Townshend,  M.  D.,  health  officer,  whereby  the  daily  receipts  of  £resh 
fish,  oysters,  &c.,  should  be  tabulated  and  transmitted  in  monthly  tables 
to  tbe  Fisb  CommissioQ.  These  mouthly  tables  hare  all  been  footed 
and  transferred  to  yearly  tables  in  this  office.  I  am  able  herewith  to 
pieseut  annual  tables  for  1879,  1880, 1881, 1882,  and  1883  (Tables  I,  II, 
III,  IT,  V).  In  Table  YI  may  be  seen  the  annual  summaries  of  the 
different  kinds  of  marine  edible  prodaota  for  these  five  years,  the  total 
snmmationB  of  which  are  as  follows : 
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ErrSr 

The  yield  of  shad  and  herring  may  be  supposed  to  have  been  influ- 
enced somewhat  by  the  artificial  propagation  under  the  direction  of 
tbe  United  States  Fish  Commission,  which  has  been  carried  on  at  the 
Potomac  for  a  nnmber  of  years.  The  ran  of  shad  and  herring  is  also 
affected  by  the  temperature,  which  varies  somewhat  for  the  same  date 
in  different  years.  This  is  presented  in  Tables  YII  to  X,  inclusive. 
Bull.  U.  8.  F.  C,  84 1  January  31,  1884.  . 
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9^WRP*»V  VFaW  TUB  SHAD  ANV   HBBKIHe  VUHBBIBa  »W  THB 
POTOMAC  BITBK  FOB  1883. 

Br  OWFNN  HABBIS. 

Number  of  shad  landed  at  Washiogton 257, 687 

Namber  of  sbad  landed  at  Alexandria,  ¥a 81,429 

Nnmber  of  shad  landed  at  Georgetowa 2, 200 

Nnmber  of  shad  shipped  trova  Olymont 14, 250 

Number  of  shad  shipped  fixim  Kinsale,  Ta 4,100 

Number  of  shad  shipped  ft^m  Gone  Biver 3,450 

Komber  of  shad  sold  on  the  different  shores 16, 700 

Total  number 379,816 

Number  of  herring  landed  at  Washington 4, 914, 261 

Nomber  of  herring  landed  at  Alexandria,  Va 2, 331, 000 

Number  of  berring  landed  at  Qewgetown 36d,000 

Number  of  herring  shipped  &om  Piney  Point 78, 000 

Number  of  herring  shipped  &om  Kinase 24, 000 

Number  of  herring  shipped  fh>m  Cone  Biver 32, 000 

Number  of  herring  sold  on  ditdBrent  shores  and  trap  nets...  1,250,000 

Total 8,989,261 

Note  bt  Makshaix  MoDonald. — The  herring  product  is  about  the 
same  as  that  for  1882;  probably  a  little  in  excess  of  that  year.  The 
shad  figures  indicate  a  decrease  of  70,000  as  compared  with  last  year, 
but  I  infer  irom  Capt.  Wood's  report  in  regard  to  the  Chesapeake,  that 
this  deficiency  io  the  Potomac  was  compensated  for  three  or  four  times 
over  by  the  increased  catch  of  poand-uets  in  the  bay. 


Br  J.  H.  TAlf  inATER,  H.  B. 

[From  a  letter  to  8.  F.  B»ird.] 

Mr.  J.  B,  Swan,  light-keeper  of  Conover  Beacon,  near  this  place,  re- 
cently picked  up  on  the  beach  a  fish  the  like  of  which  no  one  here  had 
ever  seen.    I  inclose  a  rough  sketch  and  description  of  the  same.* 

Atlantic  HiQHLAnss,  N.  J.,  October  29, 1883. 

'Fiom  tta»-dmoriptiiuii  ^ven  by  Dr.  Van  Hater,  tbe  Aah  has  been  ideutiBed  by  Dr. 
TarletOQ  H.  Bean  as  Balittet  vetitla,  which  he  aays  is  rather  rare  on  onr  coast. — C.  W.  8. 
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4,-OAKP  IN  BNOIiAND  Wit  TMB  SBTKNTMBNTH  CBNTDBT. 

Br  THOIHAS  FUXXEB. 

tPniD  Worthies  of  England,  1662.] 

It  is  a  stately  fish,  bnt  not  long  Datnralized  in  England,  and  of  all 
fresh-irater  fishes  (tbe  eel  only  excepted)  lives  longest  out  of  fais  proper 
eleioent.  They  breed  (which  most  otber  fisbes  do  not)  several  months 
in  one  year;  thongh  in  cold  iionds  they  take  no  comfort  to  increase. 
A  learned  writer  [Sir  Francis  Bacon,  in  bis  History  of  Life  and  Deatb) 
observeth,  they  live  but  ten  years ;  thongb  others  assign  them  a  far 
longer  life. 

They  are  the  better  for  their  age  and  bigness  [Gesnar  and  Janus  Du- 
branius]  (a  rale  which  holds  not  in  other  fishes);  and  tbeir  tongues  by 
ancient  Soman  palate-men  were  counted  most  delicious  me(tt;  though, 
to  speak  properly,  they  have  either  do  tongues  In  their  mouths,  or  all 
their  months  are  tongues,  as  filled  with  a  carneous  substance,  whilttt 
their  teeth  are  found  in  their  throats.  There  is  a  kind  of  frog  which  is 
a  professed  foe  onto  tbem ;  insomuch,  tbat  of  a  hundred  carps  put  into 
a  pond,  not  five  of  tbem  have  been  found  therein  a  year  after.  And 
though  some  may  say  perchance  two-legged  frogs  stole  tbem  away,  yet 
the  strict  care  of  their  owners  in  watching  tbem  disproved  all  suspicion 
thereof. 

Kow  as  this  [Sussex]  county  is  eminent  for  both  sea  and  river  fish, 
namely,  an  Arundel  mullet,  a  Chichester  lobster,  u  SUelsey  cockle,  and 
an  Amerly  trout ;  so  Susses  aboundeth  with  more  earits  than  any  other 
of  this  nation.  And  though  not  so  great  as  Joviusreportoth  to  be  found 
in  the  Lnrian  Lake  in  Italy,  weighing  more  than  50  pounds,*  yet  those 
generally  of  great  and  goodly  proportion.  I  need  not  add,  that  physi- 
ciwis  account  the  galls  of  carps,  as  also  a  stone  in  their  heads,  to  be 
medicinable ;  only  I  will  observe  that,  because  Jews  will  not  eat  caviui'e 
made  of  stargeon  (because  coming  from  a  fish  wanting  scales,  and  there- 
fore forbidden  iu  the  Levitical  law),  therefore  the  Italians  make  greater 
profit  of  the  spawn  of  Carps,  whereof  they  make  a  red  caviare,  well 
pleasing  the  Jews  both  in  palate  and  conscience. 

All  I  will  add  of  carps  is  this,  that  Bamus  himself  doth  not  so  much 
redound  in  dichotomies  as  they  do ;  seeing  no  one  bone  i%  to  be  fouud 
in  their  body,  which  is  not  forked  or  divided  into  two  parts  at  the  end 
thereof. 

*  Mr.  Pennant  notices  Smm  Joviaa,  tbat  they  were  sometlnies  taken  in  the  Lttcus 
LariOB,  of  200  poDDila  weight,  bat  of  bis  own  knowledge  ooald  apeakof  none  tb&t  ex- 
ceeded 30.  Uthers  are  reported  to  have  been  taken  in  the  Dneleter  tluit  were  6  fbet 
in  len^.— Nattall. 
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a.— HOTKBIBNVa  or  BLAOKEBBL  IN  ITKITEK. 

Br  J.  W.  COLUNS. 

[From  a  letter  to  Prof.  H.  F,  Baird.] 

GapL  Wm.  Dempaey  told  me  last  nigbt  that  laat  Jaoaary  he  saw  heavy 
schools  of  mackerel  70  to  75  miles  southeast  of  the  soatheast  part  of 
George's  Bank.  He  was  driTeo  off  the  bank  in  a  gale,  and  when  the 
weather  moderated  the  fish  "showed  op."  Be  saw  them  in  the  after- 
noon and  at  night.  A  fisherman  of  Captain  Dempsey'a  experience  conld 
scarcely  be  mistaken  as  to  the  kind  of  tlsh  he  saw;  more  especially  a» 
hetoiJd  me  they  "m8bed''repeatedly,  a  habit  of  mackerel,  when  aohool- 
ing,  that  I  think  no  other  fish  has. 

Glouoebtee,  Mass„  October  8,  1883. 


e.'A  I.AB«K  MIVID. 

*  Br  J.  W.  COLLINS. 

[From  A  letter  to  Prof.  S.  F.  Baled.] 

Yesterday,  while  in  coDversation  with  Capt.  Charles  A.  Eeene,  ot  this 
port,  I  obtained  Irom  him  the  following  statement  relative  to  one  of  the 
big  squid  that  was  found  on  the  Grand  Bank.  The  squid  seen  and  se- 
cared  by  Captain  Keeoe  and  hie  crew  was  much  larger  than  any  that  I 
have  previously  heard  of.  Bat  bis  statements  are  very  positive  and 
precise  as  to  its  length.  The  information  which  he  furnishes  seems  to 
be  of  more  than  ordinary  importance,  since  it  enables  us  to  form  more 
accurate  estimates  of  the  maximom  growth  attfuned  by  these  great 
"devil  fish." 

Captain  Keene  states  that,  in  September,  1876,  when  fishing  on  the 
Grand  Bank,  in  latitnde  44°  north,  longitude  50°  west  (approximately), 
he  found  floating  at  the  sarface  near  his  vessel  one  of  the  large  stjnidr 
the  body  of  which,  measured  as  accurately  as  it  could  be  from  a  dory^ 
was  50  feet  long,  while  the  tentacles,  all  of  wldch  were  intact  and  unin- 
jured, were  longer  than  the  body,  making  the  entire  length  more  than 
100  feet.  The  tentacles  were  larger  around  than  the  body  of  a  stout 
man.  He  cat  the  squid  up  and  boated  aboard  three  dory  loads,  proba- 
bly about  3  <tons  weight,  and  be  estimates  that  there  was  at  least  one 
to  two  more  boat-loads  which  he  left  to  drift  away. 

I  had  previoasly  heard  of  fishermen  finding  pieces  of  tentacles,  &o.,^ 
which  might  belong  to  animals  nearly  or  quite  as  large  as  the  one  above 
mentioned,  but  I  have  never  before  met  with  any  one  who  has  had  the 
fortune  to  see  entire  sach  a  king  of  the  motlosks. 

OloucesteB,  Mass.,  November  20, 1883. 
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By  i.i«B(.  vr.  Rf .  vrooD,  v.  a.  n. 

[From  a  report  of  tbe  Fiah  HBTrk  trip  from  Wood's  Holl  to  Wuhington,  October 
11-30,  1B83.] 

Wednesday,  October  24, 1883,  we  received  at  navy-yard,  Brooklyn, 
N.  Y.,  one  hundred  live  lobsters  for  depoaitiou  in  Chesapeake  Bay. 
Th^  were  £rom  Mr.  Blackford^  who  had  them  sent  especially  for  the 
pnrpoee  from  Fort  Pond  Bay,  Long  Island.  They  were  placed  in  the  tank 
belonging  to  the  ice-machine,  a  sheet-iron-lined  box,  8  feet  lon|:,  20 
inches  wide,  and  30  inches  deep.  A  constant  circulation  of  water  was 
maintained  by  means  of  one  of  the  pumps  and  snitable  piping. 

Friday,  the  26th,  the  weather  showing  signs  of  clearing,  we  left  the 
yard  at  12.40  p.  m.,  and  put  to  sea,  passing  Scotland  light-ship  off  Sandy 
Hook  at  3.15  p.  m.,  and  entering  the  capes  of  tlie  Chesapeake  at  6.20 
p.  m.  of  the  27th.  • 

The  lobsters  were  now  all  taken  &om  the  box  and  placed  in  tabs  pre- 
paratory to  putting  them  in  the  water.  Only  two  were  dead,  notwith- 
standing their  crowded  quarters,  and  all  the  rest  seemed  strong  and 
healthy. 

At  8  o'clock,  October  27,  we  arrived  abreast  of  Fort  Wool  (Bip  Baps) 
and  deposited  them  on  the  north  side  of  the  fort. 

Washihgton,  D.  C,  October  31, 1883. 


By    B.   T.    W.   DVKB. 

[From  >  letMt  to  C.  W.  Smile;.] 

On  Saturday  evening  I  caught  with  a  hook  a  "carp"  which  would 
weigh  about  4  pounds,  i  pat  him  in  my  bath-tub  filled  with  water. 
On  yesterday,  about  8  o'clock  a.  m.,  I  pat  the  carp  in  a  small  box,  sur- 
rounding it  with  wet  moss,  and  forwarded  to  Lynchburg  by  express. 
It  reached  there  about  4  p.  m.,  and  I  learn  this  morning  from  my  friend 
to  whom  it  was  sent  that  when  taken  ont  and  placed  in  a  tub  it  was  as 
lively  as  could  be.  My  famUy  ate  a  small  carp  Sunday  morning,  and 
thought  it  very  good. 

OOAELOTTESTILLE,  Ya.,  March  18, 1884. 
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By  JOHN  A.  BrOEB. 

The  UDespected  success  which  crowned,  in  a  meaaore,  the  attempt 
made  by  the  writer,  in  association  with  Mr.  H.  H.  Pierce  and  Mr.  O.  Y. 
Sbepard,  at  Stockton,  Worcester  GonDty,  Maryland,  during  the  past 
samrner,  to  rear  the  apat  of  the  American  oyster  from  artificially  fertilized 
eggs  iu  an  inclosed  pond  connected  with  the  open  water  by  a  trench 
odIj-,  into  which  a  permeable  diaphragm  was  fitted  to  give  ingress  and 
egress  to  the  ebbing  knd  flowing  tides  from  without,  in  order  to  change 
the  water  in  the  pond,  has  given  us  experiences  which  will  enable  as 
to  greatly  improve  the  diaphragms  to  be  used  in  the  connecting  trenches, 
and  also  render  it  possible  to  clean  or  renew  the  filter  of  sand  when- 
ever desirable  or  necessary;  also  to  inoreateordim^iakat  wtil  the  thick- 
ness of  the  stratum  of  sand  used  as  the  filter  and  as  a  barrier  to  prevent 
the  escof^  of  the  embryo  oysters  swimming  ahout  in  the  pond.  Such  a 
diaphragm  the  writer  proposes  to  describe  and  figure  in  this  communi- 
cation, believing  that  for  simplicity  and  effectiveness  the  apparatus  in 
its  present  form  cannot  fail  to  be  in  a  large  measore  the  means  of  ob- 
taining spat  at  will  and  also  the  means  of  preventing  the  escape  of  the 
swimming  embryos  of  oysters  cultivated  iu  ponds  or  coves  with  narrow 
ontlets. 

The  fertil^y  of  the  oyster,  as  shown  by  the  investigations  of  scientific 
men,  is  truly  astounding ;  some  conception  of  this  fact  may  be  gained 
when  it  is  stated  that  a  single  female  oyster,  according  to  its  size,  may 
produce  all  the  way  Irora  one  to  one  hundred  millions  of  eggs  in  a  sin- 
pfle  season.  How  to  save,  in  a  measure,  this  vast  yield  of  germs  from 
wholesale  destruction,  has  engaged  the  practical  attention,  for  several 
years  past,  of  such  men  as  Professors  Brooks,  Rice,  Lieutenant  Winslow, 
XT.  S.  TS.,  and  Col.  M.  McDonald.  In  £uroi>e,  with  the  Portuguese  oyster, 
the  greatest  success  in  artificial  culture  has  been  attained  by  Bonchon- 
Braadely,  of  Paris.  The  viviparous  Ostrea  edulis  of  Europe  has  also 
been  thoroughly  studied  by  Messrs.  Hoek,  Hubrecht,  and  Horst,  of  Hol- 
land, with  prospects  of  altimate  success  in  its  artificial  propagation. 
Science  has  therefore  been  more  thoroughly  awakened  to  the  impor- 
tance of  studying  the  life-history  of  these  three,  probably  the  most 
-valuable  of  all  edible  moUusks,  during  the  last  half  decade  than  ever 
before,  and  it  is  not  too  much  to  say,  that  more  real  knowledge  of  eco- 
nomical value  has  been  gained,  respecting  especially  the  American  oys- 
ter, during  this  brief  renascence  than  had  been  acquired  during  the 
BoU.  U.  S.  F,  0.,  84 2 
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previooa  half  centorj'.  All  iuvestigators  are  agreed  that  only  a  small 
fraction  of  one  per  cent,  of  the  total  iiuniberof  eggsprodacedby  oysters 
under  nataral  couditloue,  ever,  even  when  those  are  favorable,  attain 
a  tiize  large  euongb  so  make  it  an  object  to  carry  them  to  market. 
While  Professor  Huxley  may  be  right  in  the  opinion  expressed  in  bis 
recent  address  before  the  Boyal  Institution,  11th  May  last,  that  it  would 
be  difficult  to  prove  that  overdredgiug  is  accountable  for  the  whole- 
sale destmction  of  oyster  beds,  I  cannot  but  believe  that  it  has  been, 
to  some  if  not  to  a  great  extent,  responsible  for  the  diminished  product- 
iveness of  the  beds  of  our  native  ipecies  in  its  natural  home,  the  Chesa- 
peake Bay  and  its  tribatariea.  If  the  oyster  embryos  survived  in  a 
uniform  proportion  to  the  number  of  adults  existiDg  during  any  and 
evei7  season,  then  dredging  and  overfishing  wonid  necessarily  have 
their  effects,  but  we  have  the  best  of  reasons  for  believing  that  the  pro- 
portion of  young  to  old  oysters  during  ditTerent  sSasons  is  variable,  so 
that  in  some  years  there  is  a  mucb  greater  yield  of  spat  than  in  others. 
Professor  Hnxley,  while  he  is  bound  to  admit  that  the  oyster  beds  of 
Europe  are  less  productive  than  formerly,  however  believes,  after  all^ 
that  there  is  hope  for  oyster  consumers,  and  that  artificial  propagatLoD 
may  yet  be  soocessfnlly  carried  on.  Here  is  what  be  said :  "  I  for  my 
part  believe  that  the  only  hope  for  the  oyster  consumer  lies  first  in 
oyster  culture,  and  secondly  in  discovering  a  means  of  breeding  oysters 
under  such  conditions  that  the  spat  shall  be  safely  deposited.  And  I 
have  no  doubt  that  when  those  who  undertake  the  business  are  pro- 
vided with  a  proper  knowledge  of  the  conditions  ander  which  they  have 
to  work  both  these  objects  will  be  attained."  These  remarks  were  ap- 
parently intended  to  apply  to  the  European  oyster,  but  they  apply  in 
reality  with  equal  force  to  our  own  species. 

My  own  studies  and  experiments  during  four  years  past  have  borne 
upon  the  question  of  the  artificial  propagation  of  the  oyster,  and  while 
1  am  aware  that  shell-planting  is  practiced  on  the  ebwes  of  Con- 
necticut and  Long  Island  with  gratifying  and  even  with  very  profitable 
results,  another  phase  of  the  industry  remains  undeveloped  in  the  duited 
Btates,  namely,  pond,  park,  or  claire  culture  as  practiced  in  Europe.  It- 
is  upon  the  development  of  this  branch  of  oyster  culture  in  this  country 
that  I  largely  build  my  hopes  regarding  tbc  future  utilization  of  the 
many  thousand  of  acres  of  swamp-lands  or  flats  adjacent  to  waters  where 
the  oyster  is  already  native,  while  I  also  believe  that  the  seed  or  spat 
can  be  reared  in  these  ponds  in  quantity  sufUcieut  to  supply  the  needs 
of  culture,  provided  diaphragms  such  as,  or  Mmilar  to,  what  I  am  about 
to  describe  are  used  to  prevent  the  escape  of  the  naturally  produced 
embryos  from  the  culture  ponds.  I  look  forward  to  tbe  possibility  of 
depending  entirely  upon  the  embryos  produced  by  the  natural  spawn- 
ing of  the  adults  confined  in  the  ponds  and  not  altogether  to  the  pro- 
cess of  artificial  fertilization,  in  the  practice  of  which  both  the  male  and 
female  parents  are  sacrificed.     The  question  is,  bow  can  we  retaiu  th» 
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embryos  in  the  ponds  which  are  produced  there,  and  what  cbu  we  do  to 
afford  the  embryos,  dereloi>ed  and  ewimming  about  in  such  coufiued 
waters,  sarfacea  to  which  they  may  attach  themselves  and  become  coa- 
verted  into  fixed  spat  which  cao  afterwards  be  traasferred  to  other 
ponds  or  to  open  waters  f 

Oar  experiments  at  Stockton,  this  year,  have  gone  far  towards  giving 
as  a  solution  of  some  of  these  questions.  They  hare  shown  that,  first,. 
it  is  possible  to  excavate  ponds  in  salt  marshes  where  oysters  will  alao- 
grow ;  secondly,  artificially  fertilised  spawn  may  be  placed  in  such  places' 
and  live ;  thirdly,  such  spawn  may  1^11  as  spat  in  sach  iuclosares  if  sar- 
fioees  fi>r  its  attachment  are  provided ;  fonrtbly,  it  will  grow  just  aa 
rapidly  as  the  spat  which  has  grown  under  natural  conditions  in  the 
open  water;  fifthly,  the  natural  microscopical  food  is  continually  gen- 
erated within  the  iqclosure  and  consists  mainly  of  very  miuate  animal 
and  vegetable  organisms ;  sixthly,  the  water  may  be  partially  changed 
within  the  inclosare  twice  a  day  by  the  rise  and  fall  of  the  tide  pro- 
vided a  permeable  diaphragm  or  filter  composed  mainly  of  floe  Band  i^ 
placed  in  the  sluice  way  joining  the  pond  to  the  open  water  of  the  bay 
or  sea. 

It  is  imperatively  necessary  that  the  water  used  be  of  the  right  density. 
If  it  is  too  saline  or  contains  too  little  saline  matt«r  the  oysters  die.  A 
specific  gravity  varying  from  1.007  to  1.020  or  1.022  seem  to  represent 
about  the  range  of  density  of  tbe  waters  in  which  the  American  oyster 
will  thrive.  In  the  Chesapeake  Bay  the  water  over  the  great  oy«ter 
beds  ranges  mostly  from  1.012  to  1.016.  In  the  Chiucoteague  the  density 
may  be  as  great  as  1.022.  At  Wood's  Holl,  Massachusetts,  I  have  found 
oysters  growing  in  water  having  a  density  of  1.0146,  1.0172,  and  1.018. 
The  last  mentioned  was  about  the  (ieusity  of  the  water  in  the  poud  at 
Stockton  in  which  we  obtained  spat  under  conditions  of  confinement. 

BBSCBIPTioiI  OF  AK  IMPBOTBD  POBM    OP  DIAPHBAOM    FOB  OTSTBB 
P0HD8. 

T&y  improved  permeable  diaphragm  is  placed  horizontally  within  an 
oblong  trunk  or  box.  A,  Fig.  1,  of  the  accompanying  plat«.  The  box  is 
made  of  inch  planks,  to  which  strong  horizontal  side  pieces,  a,  Figs.  2 
and  3,  are  secured,  and  to  which  are  fastened  the  transverse  cross-bars 
ft  ft,  of  Figs.  1,  2,  3,  and  4,  upon  which  the  permeable  diaphragm  rests. 
Fig.  1  represents  the  trunk  A  secured  within  a  pair  of  quadrangular 
frames,  F  F,  and  partially  in  sectional  elevation  in  place  in  the  trench  or 
canal  leading  ftttm  the  pond  to  the  open  water.  Fig.  2  repre!<ents  the 
construction  of  the  end  of  the  trunk  next  the  open  water,  and  Fig.  3 
that  of  the  end  next  the  pond,  while  Fig.  4  shows  tbe  tmnk  as  viewed 
from  above. 

On  the  cross-bars  &  fr,  a  single  screen  of  galvanized  wire  cloth,  W,' Fig. 
1  (galvanized  after  it  is  woven),  is  superimposed,  having  meshes  say  one- 
half  iuch  in  diameter;  upon  the  wire  screen  alayer  of  gunny  cloth,  0,  Fig. 
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1  and  4,  is  laid,  apon  which  alayerof  fine,  clean  saud,  8,  is  spread  even- 
ly &01U  oae  end  of  the  truok  to  the  other.  The  end  board  e,  extending 
half  Tay  ap  at  the  outer  end  of  the  box,  ntns  up  past  the  level  of  the 
wire  and  cloth  to  confine  the  sand  at  that  extremity,  as  shown  in  Fig.  2, 
while  the  sand  is  confined  by  the  board  t  at  the  other  end  of  the  trank 
next  the  pond,  as  shown  in  Fig.  3,  The  wire  cloth  and,  bars  b  b  con- 
Btitote  the  support  for  the  sand  aa  it  lies  upon  the  ganny  cloth,  which 
is  sapported  in  torn  by  the  wire  cloth  or  screen  W.  This  is  essentially 
the  oonstracCion  of  the  filtering  apparatoa  in  which  the  layer  of  sand, 
8,  is  atall  times  accessible,  so  thatit  can  be  removed  if  itbecomes clogged 
with  ooze  carried  in  by  successive  tides  under  the  gate  O,  Figs.  1,  2, 
and  4.  This  layer  of  saud  can  also  be  increased  or  diminished  in  thick- 
ness so  as  to  strain  the  inflowing  and  outfiowing  water  more  or  less  ef- 
fectually, as  may  be  desired,  or  in  order  to  more  or  less  efi'ectually  pre- 
vent the  escape  of  any  eggs  or  embryos  of  oysters  which  may  be  develop- 
ing within  the  pond  and  wafted  to  and  fro  by  the  ebbing  and  flowing  cur- 
rents which  are  carried  in  and  out  of  the  pond  through  the  diaphragm 
by  tidal  action.  The  gunny  cloth  G,  Fig.  4,  may  possibly  be  replaced  by^ 
first,  a  layer  of  coarse  gravel,  then  a  layer  of  flner  gravel  superimposed 
npon  that,  which  would  prevent  the  fine  sand  tcom  aiitiing  throogh  the 
supporting  wire  screen  W.  Gravel  would  be  more  durable  than  gunny 
cloth  or  sacking,  which,  like  all  other  textUe  fabrics,  will  rot  if  immersed 
in  salt  water  for  a  few  weeks.  In  practice,  however,  a  mode  of  getting 
ovw  all  such  difficulties  would  soon  be  devised ;  a  coarse  sacking  to  be 
used  forthe  purpose  might  be  saturated  with  adrying  oil  or  with  tar  dilu- 
ted with  oil  of  turpentine,  which  when  dry  would  act  as  a  preservative 
of  the  material,  but  not  cause  it  to  become  impervious. 

In  the  old  style  of  diaphragm  used  in  the  experiment  at  Stockton,  it 
was  difficalt  to  renew  or  clean  the  sand,  inasmuch  as  the  apparatus  con- 
sisted essentially  of  a  box  open  at  the  top,  and  us  wide  and  as  high  a» 
the  trench  connecting  the  pond  with  the  open  water.  Its  depth  waa 
three  feet,  its  width  two  feet,  and  its  total  thickness  about  four  inches. 
,^e  sides  forming  its  greatest  depth  and  width  were  perforated  with 
numerous  auger  holes.  On  the  inside,  this  narrow,  deep  box,  of  the 
above  dimeuBiona,  was  lined  with  gunny  sacking  and  the  intervening 
space  filled  with  fine  sand.  This  diaphragm  was  placed  vertically  in  the 
trench,  and  it  will  be  readily  understood  that  the  filtering  surfiuse  waa 
limited  by  the  depth  of  the  water  in  the  ditfh,  while  its  free  action  was 
also  to  some  extent  impeded  by  the  small  amount  of  ingress  and  egress 
ofiered  to  the  ebbing  and  fiowing  tide,  in  passing  in  aud  out  of  the  poud 
through  the  anger  holes,  in  the  sides  of  the  box,  on  either  side  of  the  ver- 
tical stratum  of  sand.  It  will  also  be  readily  understood  that  it  wonld  be 
impossible  to  remove  the  sand  trom  the  box  to  repair  or  renew  the  filter 
without  destroying  its  effectiveness  for  the  time  being. 

The  diaphragm,  of  which  I  am  about  to  describe  the  working,  obviates 
all  of  these  objections,  while  it  is  possible  to  augment  the  extent  of  tha 
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filtering  snrface  to  any  deeired  extent,  by  simply  widening  and  length- 
ening the  horizontal  stratam  of  sand  which  does  daty  aa  the  filter  of 
the  sea  water  aod  acts  as  a  barrier  to  prevent  the  escape  of  the  em- 
bryos. A  description  of  the  working  of  the  apparatns  will  make  it 
mnch  better  anderatood. 

When  the  tmnk  A  is  pnt  in  place  (which  eboald  be  done  before  the 
water  is  let  into  a  freshly  excavated  pood,  aod  also  before  the  water 
is  let  into  the  trench  from  the  sea-end),  It  should  be  securely  placed  in 
position  and  the  earth  tightly  rammed  in  along  the  sides  so  as  to  pre- 
vent any  sea  water  from  finding  its  way  into  the  pond,  except  soch  as 
passes  throDgb  the  filtering  diaphragm.  It  is  also  unnecessary  to  in- 
sist that  the  trunk  be  coustmcted  in  such  a  way  that  it  will  be  practi- 
oally  water  tight,  and  not  Inble  to  leRk  between  the  plauks  or  at  the 
comers.  The  wtreoloth,  sacking  or  gravel,  and  sand  having  bera  got 
into  place,  and  when  complete  fonniog  a  stratum  having  a  total  tbick- 
-  nefis  of  five  or  six  inches,  the  aerator  is  ready  to  cat  away  the  bsrrier 
at  the  BSK^nd  of  the  trench  to  l«t  in  ttte  water. 

If  theh  the  trank  A  has  been  let  down  into  the  trench  deep  enough, 
the  sea  level  at  low  tide  ought  to  be  sotnewhat  above  the  apper  edge 
of  the  board  e.  The  water  will  thefi,  as  the  tide  rises,  flow  back  ov^ 
the  sand  as  for  as  the  board  t,  and  will  pmwiate  ttirougb  the  diaphragm 
into  the  space  I,  under  the  latter,  and  so  find  its  way  into  the  -pooA. 
After  a  day  or  so  the  pond  will  be  filled  with  sea  watw,  which  has  prac- 
tically been  filtered,  and  filtered  more  or  less  eO'ectnally  in  propor- 
tion to  the  thickness  of  the  stratum  of  sand  constituting  tbe  dia- 
phragm. After  the  pond  has  once  been  filled,  with  the  rise  and  fall  of 
the  tide  in  the  open  water,  the  level  of  the  latter  and  that  in  the  pond 
will  be  constantly  changing;  in  other  words,  when  the  tide  is  ^bing 
the  water  level  in  tbe  pond  will  be  higher  than  that  of  tbe  water  out- 
side, as  in  fact  represented  at  wl  and  ttin  Pig.  1.  Under  these  cir- 
vnmstanees  there  will  be  a  supply  of  water  flowing  out,  through  the 
under  division  I  of  the  tmnk  A,  op  through  the  sand  and  out  over  its 
Murfdce,  through  tbe  outlet  O  under  the  gate  O.  After  the  ebb  tide  is. 
over  and  flood  tide  begins  these  levels  will  be  reversed  and  tcl  in  the 
pond  will  be  lower  than  it  in  the  open  water,  and  under  those  circum- 
stances there  will  be  an  inflow  of  sea  water  into  the  pond  through  tbe 
•diaphragm  instead  of  an  ontflow,  as  in  the  condition  of  the  water  levels 
<luriog  ebb  tide.  Under  such  conditions  there  will  be  ibnr  alternating 
periods  during  every  twenty-four  hours  of  inflow  and  outflow,  lasting 
we  will  say  four  boors  each,  not  reckoning  tbe  nearly  stationary  inter- 
vals between  tides  or  during  slack  water.  This  almost  constant  partial 
renewal  of  the  water  will  unquestionably  maintain  the  water  inclosed 
in  the  pond  or  ponds,  by  means  of  diaphragms,  in  a  condition  fitted  to 
support  oysters  colonized  therein,  provided  its  density  is  not  too  great 
or  too  slight,  and  if  there  is  also  some  microscopic  vegetation  present. 

It  will  be  readily  understood  from  the  preceding  description  bow  it 
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is  mtended  that  the  apparatus  is  to  be  operat«d.  The  figures  also  give 
a  very  good  idea  of  hov  thediaphragm  and  trank  are  to  be  conatracted ; 
tbe  first  foar  flgores  beiug  drawn  to  a  common  scale  of  one  inch  to  three 
feet 

THE  POItB. 

In  Pig.  6  I  have  represented  a  pond  in  vertical  section  to  which  a 
diaphr^m  D,  of  the  form  above  described,  has  been  adapted  uid  fitted 
into  the  connecting  trench  T  leading  to  the  open  water  B.  This  pond 
F,  it  is  supposed,  haa  l>een  dug  out  of  a  salt-marsh  of  tbe  type  so  com- 
mon adjacent  to  waters  well  adapted  to  the  cultivation  of  oysters  along 
the  shores  of  the  shallow  bays  and  sounda  of  the  Eastern  United  States. 
The  French  are  in  tbe  habit  in  some  places  of  walling  up  or  fiudn^  the 
sides  of  tbe  rearing  ponds  with  cement  or  toogh  cl^,  or  even  building 
the  sides  of  stone.  That  breeding  poods  should  in  some  way  have  tlieir 
sides  made  firmer  when  dug  oat  of  a  mere  salt-marsh,  would  hardly  be 
doubted  by  any  one,  because  such  an  arrangement  is  an  important  safe- 
guard against  the  bad  effects  of  rains  and  fitwt  in  causing  the  sides  of 
Che  pond  to  crumble  and  wash  down  into  the  bottom  as  mad  and  sedi- 
meut,  thus  tending  to  cover  and  smotlier  the  oysters  at  the  bottom.  It 
cannot  be  queetioued  either  that  in  case  the  pond  is  excavated  on  salt- 
inarsh  lands,  which  are  often  merely  large  accumulations  of  sediment- 
ary deposits  consisting  of  ooze  or  mnd  which  has  been  piled  ap  fdong 
the  shore  by  the  waves  during  ages,  tbe  bottom  should  be  covered  with 
at  least  a  coating  of  loam  or  clay,  to,  in  a  measure,  intercept  tbe  poison- 
ous marsh  gases  coming  up  fhim  below.  To  render  auch  an  artificial  bot- 
tom firmer,  old  oyster  ahells  scattered  thickly  over  the  bottom  would  ren- 
der the  loam  or  clayey  sand  firmer  and  Jess  liable  to  give  way  under  tbe 
aoft  and  yielding  bottom,  which  is  really  in  a  viacous,  yielding  condi- 
tion at  a  depth  of  a  few  feet,  so  much  so  that  when  a  horse  or  other 
heavy  animal  walks  over  the  surface  tbe  thick  turf  usually  vibrates  up 
and  down  perc^tibly  on  the  soft  atratum  below.  In  saoh  situattoos 
it  la  therefore  plain  that  a  preparation  of  the  bottom  of  tbe  pond  exca- 
vated woold  be  necessary.  In  other  situations,  auch  aa,  for  example,  in 
the  vicinity  of  Point  Lookout  at  the  mouth  of  tbe  Potomac  Kiver,  where 
tiiere  ia  a  firm  clay  bottom  near  the  surface,  oyster  poods  might  be  ex- 
cavated and  a  bottom  found  which  would  need  no  preparation,  and  at 
a  level  which  would  require  no  more  digging  to  get  below  tide-level 
than  in  the  saltmarsbes  at^acent  to  Ohiucoteagne  Bay. 

Tbe  deposition  of  sediment  which  ia  held  in  suspension  by  the  ebbing 
and  Sowing  tides  ou  the  bottom  of  ponds  bas  been  very  troublesome  to 
the  French  in  the  conduct  of  poud-culture,  and  it  will  be  one  of  tbe  dif- 
ficulties to  be  overcome  in  this  country,  aa  a  very  cursory  glance  at  a 
few  facts  will  readily  show.  Here,  as  well  aa  there,  ooze  is  very  rapidly 
deposited  on  tbe  bottom  of  oyater  oovea  or  confined  natural  areaa,  whidi 
in  thia  country  represent  rudely,  in  some  cases,  the  "elaires"  in  which 
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oysters  are  s;rowii  in  Europe.  I  Dowcall  to  mind  the  extcDsire  deposits 
of  ooze  CD  th%  bottom  of  a  cove  at  Saint  Jerome's  Creek,  where  deposi- 
tioDOver  a  limited  area  has  been  going  ou  for  many  years  uotil  iii  some 
places  the  ooze  is  9  feet  deep  aad  utterly  unfit  as  a  bottom  apou  which 
to  plaut  oysters,  because  they  would  luevitably  sink  iuto  the  mud  and 
be  smothered.  la  the  moat  arouud  Fortress  Monroe,  which  is  in  com- 
mnnication  with  the  Chesapeake  Bay,  there  is  also  a  very  considerable 
sedimentary  deposit,  few  oysters  being  able  to  exist  on  the  bottom,  bur 
large  numbers  are  attached  as  "natural  growths"  to  the  clean  surfaces 
of  the  walls  on  either  side  of  the  moat,  to  which  the  si»at  has  at  one  time 
and  another  affixed  Itself  in  such  numbers,  and  there  grown  so  rapidly 
as  to  nearly  cover  the  vertical  and  inclined  surfaces  of  the  massive 
boandiu^  walls.  Ooze  or  sedimentary  deposits  of  more  than  a  very  few 
inches  in  thickness  are  therefore  hurtftil  to  growing  adult  oysters, while 
a  verj'  thin  film  of  a  similar  kind  is  fotal  to  the  young  oyster  in  its  ex- 
treme infancy  or  embryonic  state  immediately  after  fixation.  Getting 
rid  of  or  preventing  such  deposits  is  therefore  of  the  very  greatest  im- 
portance in  the  work  of  practical  oyster  culture. 

Many  oystermen  are  ready  to  affirm  that  some  mud  is  a  necessity  in 
the  work  of  oyster  calture;  they  in  fact  make  bold  to  say  that  the  ani- 
mal needs  a  certain  proportion  of  mud  to  feed  upon.  The  origin  of  this 
mistaken  doctrine  is  probably  to  be  songht  in  the  fact  that  a  few  of  the 
more  int^Ugent  cultnrlsts  have  possibly  noticed  that  the  nearly  black 
ftecal  matters  of  the  animal  consist  almost  wholly  of  a  material  which, 
without  critical  examination,  would  be  taken  for  mud  molded  into  the 
form  of  the  internal  cavity  of  the  intestine.  A  little  investigation  will 
serve  to  convince  the  moat  skeptical,  however,  of  the  utter  absurdity 
and  irrationality  of  the  hypothesis  that  oysters  feed  upon  mud.  In  the 
first  place  mnd  is  not  in  any  sense  food,  either  vegetable  or  animal,  and 
whatever  of  ooze  or  sediment  is  found  in  the  alimentary  tract  of  the 
oyster,  or  any  other  moUusk,  was  carried  there  accidentally  together 
with  what  waa  truly  food  in  the  form  of  minute  animal  or  vegetable  or- 
ganisms, upon  which  it  is  also  known  that  the  oyster  exclusively  feeds. 
It  is  well  known  to  naturalists,  moreover,  that  when  one  wishes  to  find 
such  minute  living  organisms  for  stndy  with  the  microscope,  they  are 
not  to  be  found  bnried  in  the  mud,  where  they  would  as  inevitably  be 
smothered  and  killed  as  the  oyster  itself,  and  from  the  same  causes, 
namely,  interruption  of  respiration  on  account  of  the  absence  of  oxygen, 
and  the  exhalation  from  the  ooze  of  poisonous,  asphyxiating  gases. 
Here  is  what  a  very  eminent  authority  has  said  about  the  habits  of  cer- 
tain minute  organisms  living  in  water :  "  The  favorite  habitation  of 
many  kinds  of  Rhizopods  is  the  light  superficial  ooze  at  the  bottom  of 
still  watoiB,  where  they  live  in  association  with  Diatoms,  Deamids,  and 
other  minote  Algie,  which  form  the  chief  food  of  most  of  these  little 
ereatoies.    Th^  never  penetrate  into  the  deeper  and  usually  black 
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mad,  Tbich,  indeed,  is  almoHt  universally  devoid  of  life  of  any  kind."' 
This  remark,  which  was  meaDt  to  apply  to  small  organisms  found  in 
fresh  water,  applies  with  equal  force  to  those  found  in  braclcisb  or  sea 
water,  because  the  fresh-water  and  marine  faunee  and  dorte  of  micro- 
scopic forms  really  blend  together  or  overlap.  It  is  therefore  evident 
that  ooze  or  mud  on  the  bottoms  of  oyster-beds  or  ponds  iu  excess  is 
invariably  to  be  regarded  as  injurious  both  to  the  oysters  themselves 
an<l  to  the  minute  organisms  upon  which  they  feed. 

To  prevent  in  a  measure  the  accumulation  of  sediment  on  the  bottom 
of  oyster  ponds  and  coves  the  introduction  of  sand  filters  will  be  found 
effective  in  proportion  to  the  practical  skill  and  knowledge  brought  to 
bear  in  their  construction  and  management  I  do  not  mean  to  affirm 
that  the  form  of  diaphragm  here  de8orit>ed  will  be  foand  to  bo  the  most 
suitable  means  of  attaining  our  otgect  after  prolonged  experience  has 
been  had  in  the  work.  It  may  be  found  in  using  a  single  diaphragm, 
throagh  which  the  water  may  flow  in  either  direction  alternately,  that 
when  the  flow  is  reversed  a  certain  amoont  of  sediment  will  be  washed 
oat  of  the  sand  filter,  and  that  when  this  occurs  during  the  inflow  into 
the  pond  a  certain  quantity  of  sediment  woold  be  carried  in  and  de- 
posited. If  this  should  be  found  to  be  the  case  it  would  be  an  easy  matt«r 
to  arrange  two  separate  diaphragms  in  a  trunk  divided  by  a  longitudi- 
nal vertical  partition  alongside  of  each  other.  One  of  these  might  be 
arranged,  as  shown  in  Fig.  1,  to  filter  only  the  inflowing  water  and  the 
one  alongside  of  it  to  filter  the  outflow.  They  could  be  made  to  operate 
automatically  if  wooden  valves  were  provided  at  the  inlet  and  outlet  of 
either,  so  arranged  as  to  close  and  open  when  the  pressure  of  the  tide 
was  least  or  greatest  as  the  latter  rose  and  fell,  but  sach  complications 
In  the  construction  of  filters  or  diaphragms  would  only  make  them  more 
difficult  to  operate  and  less  suited  to  be  left  to  the  management  of  the 
ordinary  laborer.  If  it  is  possible^  therefore,  to  keep  out  the  sediment 
with  the  simple  form  here  described,  it  would  be  much  better  to  stick  to 
that  without  additional  complications.  The  confinement  ot  the  brood 
or  fry  either  thrown  off  from  old  oysters  living  in  the  pond  or  of  such 
as  has  been  artificially  introduced  into  the  inclosure,  as  was  done  at 
Stockton,  would  be  well  enough  accomplished,  in  all  probability,  by  a 
simple  diaphragm  such  as  that  here  described. 

The  freedom  of  the  flow  throagh  the  diaptu^gm  will  depend  mainly 
upon  the  area  of  the  latter  and  the  fineness  of  the  sand  composing  the 
filtering  stratum.  And  it  would  therefore  be  possible  to  construct  a  fil- 
ter of  a  capacity  great  enough  to  filter  enormous  volumes  of  water,  or 
enough  for  the  very  largest  operations,  by  simply  increasing  the  area 
of  the  filtering  surface.  The  obstractiou  or  clogging  of  the  filter  by  de- 
posits of  fine  and  coarse  materials  on  the  top  of  the  stratum  of  sand 
might  be  obviated  to  a  large  extent  by  the  use  of  wire  screens  placed 

'  FtMh-water  Bbiiopods  of  North  Amerioa.  By  Joseph  Leidy,  U.  D.  Bep.  U.  8. 
Geol.  Snrv.  Terr.,  vol.  xii,  IS79,  pp.  B  aod  9. 
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in  the  trench  beyond  the  diaphragm  to  iDtercept  sach  coarser  materials, 
along  with  which  a  good  defil  of  pretty  fine  sediment  would  be  canght 
And  prevented  from  clogging  the  diaphragm.  If  one  diaphragm  failed 
to  accomplish  the  desired  resnlt,  two  placed  in  the  same  trench  in 
succession  could  not  fail  to  answer,  and  it  would  then  doubtless  be  possi- 
ble to  completely  arrest  all  sedimentary  materials  as  well  as  effectually 
prewot  the  escape  of  any  brood  in  the  ontdow  which  it  was  desirable 
Co  confine  in  the  inclosore. 

Snch  in  ttie  main  are  tbe  conditions  to  be  Ailfllled  in  the  conBtructioD 
-of  artificial  oyster  ponda  In  Fig.  5  the  coDditioDS  are  essentially  those 
obtaining  at  Stockton.  The  shell  collectors  consisted  of  perforated 
oyster  shells  strung  npon  wim  and  hnng  npon  the  stakes  a  sm  8,&s 
«hown  in  the  flgore.  Shells  were  also  strewn  npon  the  bottom,  but  in 
practice  these  ponds  ought  also  to  be  aviulable  for  Hbe  culture  of  adnlt 
oysters  both  for  tnai^et  and  breeding  purposes,  and  if  the  pood  is  pre- 
pared frith  tbe  proper  bottom,  supplied  with  water  of  the  right  density 
»tid  temperature  and  with  tiie  proper  amonnt  of  oxygen  in  solution,  there 
is  uo  reason  why  snccess  should  not  rexrard  tbe  ezperitnenters.  In 
Enropo  the  claires  are  often  constructed  so  as  to  have  their  bottoms  at 
about  low-tide  level,  so  that  they  may  be  drained  and  cleaued.  This 
would  hardly  be  practicable  along  the  eastern  seaboard  of  the  United 
States  because  tberiSCand  f^llof  thetideis,  a8arule,notgreatenon^, 
Bnt  this  need  not  be  any  obstacle  in  the  way  of  success,  for  in  the  Re- 
)>ort  of  the  United  States  Fish  Commissioner  for  1880  there  is  a  transla- 
tion of  a  Norwegian  notice,  by  Prof.  H.  H.  Rasch,  of  a  natural  basin  near 
.Stavanger,  Norway,  in  which  oysters  are  indigenous.  This  lake,  strange 
to  say,  *'1ie8  a  few  feet  higherthan  the  open  sea  close  outside  of  it,  which 
could  convey  saltwater  into  the  lake  only  daring  severe  southwest  storms 
combined  with  spring  tides.  The  lake  receives  through  a  brook  the  sur- 
plus fresh  water  ftom  two  lakes  sitoated  higher:"  it  has  apetxientage  of 
saline  matter  ranging  from  0.02  to  3.90  per  cent. — the  former  at  a  depth 
of  2  feet,  the  latter  at  27  feet.  The  oysters  thrive  best  in  it  at  a  depth 
ranging  fW>m  3  to  15  feet ;  in  this  so-called  oyster  belt  swarms  of  young 
oysters  appear  to  congregate  during  at  least  nine  months  of  the  year. 
In  1879,  66,000  yonng  oysters  of  the  Boropean  species  were  taken  from 
the  lake,  scarcely  five  acres  in  area,  a  quantity  which  would  be  equiva- 
lent to  about  430  bushels  of  the  American  siMJcies,'  Tliese  young  ones 
-were  transplanted  to  fattening  grounds. 

This  lake  is  protected  by  cliffe  around  three  sides  300  to  400  feet  high, 
which  defend  it  from  the  cold  winds  of  this  inhospitable  northern  region. 
Algfe  grow  in  the  la.ke,  and,  with  its  relatively  uniform  high  tempera- 
t«re  in  its  protected  sitnation,  affords  probably  amongst  the  very  best 
conditions  for  the  growth  of  oysters. 

We  know  very  well  that  it  is  quite  out  of  the  question  to  attempt  to 
-control  the  character  of  very  large  bodies  of  water  so  as  to  adapt  them 
to  the  purposes  of  the  oyster  cnltnrist,  but  if  nature  bae  in  a  fbw  in- 
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Btanoes,  ae  In  tbe  example  jast  cited,  brought  together  tJie  very  beet 
cooditionB  on  a  Rmall  scale,  there  is  do  reason  why  man  should  not 
imitate  them  Bnccessfally,  and  in  sacb  a  way  aa  to  make  it  exceedingly 
profltable.  Wbile  it  is  not  possible  in  one  year  to  aettle  upon  all  the 
conditions  necessary  for  success  in  the  work  of  artiBcial  oyster  culture, 
I  believe  that  the  business  will  in  time  be  suoeeasfblly  pnrsned  aod  will 
engage  the  attention  of  an  inddstrial  and  producing  seaboard  popala- 
tiou  iu  the  eastern  United  States  which  for  numbers  will  snrpaas  any- 
thing of  tbe  kind  the  world  haa  yet  eeen.  In  order  to  imitAto  nature 
wham  Hie  has  been  unumally  saccessf^il  iu  producing  results  proflt- 
»ble  or  advaatageoas  to  man,  we  mast  go  to  work  to  study  her  methods 
by  scientiflo  means,  and  when  we  have  discovered  her  combioatious  of 
oonditioaA  fiivsralde  to  her  ends  we  shall  have  diflcova«d  (hose  which 
may  be  approxitnately  ifflitabed  by  aou  and  applied  by  him  to  his  own 
purpoees  of  gain. 

The  successes  of  Brooks,  McDonald,  M.  Braudely,  and  myself  doring 
tibe  past  four  years  with  the  unisexual  BperieB  of  oysters  has  proved  that 
we  are  nearing  a  solution  of  the  questiou  of  their  artifldal  culture— ia 
Act  that  we  are  ferandatlog  tbe  language  of  KTatnre  into  terms  iDtelHgi- 
ble  to  man,  and  rendering  her  methods  to  some  extent  available  Indus- 
triply.  The  first  steps  in  this  work  are  necessarily  to  some  extent  em- 
pirieal,  bat  the  results  so  far  achieved  have  shown  how  utterly  impos- 
siMe  It  wonld  have  been  for  the  merely  practical  and  avowedly  ud- 
mieutiflc  man  to  have  gained  poesession  of  all  the  information  now  in 
our  hands. 

Tbe  writer  took  up  the  subject  in  1880,  and  then  supposed  that  a  box 
eonstracted  as  shown  in  Fig.  6,  in  section,  would  answer  to  eoaflne  and 
rear  oyster  spawn.  Tbe  permeable  bottom  of  the  compartment  6  rested 
upon  a  partition  along  its  middle,  which  divided  tbe  rpaoe  at  the  ends  and 
below  b  into  the  spaces  a  and  c.  Tbe  water  was  let  into  a,  ftvm  whfcb 
it  would  filter  up  through  tJie  half  of  tbe  bottom  of  b  and  down  and  out 
^aio  throngfa  the  other  half  into  e  and  ofi*  by  tbe  faucet  o.  Wbile  this 
arrangement  it  was  found  would  retain  the  fertilized  eggs  in  the  com- 
partuient  b,  tbe  filter  on  tbe  bottom,  made  of  filtering  paper,  backed  on 
either  side  by  strong  canvas,  was  found  would  soon  clog  and  stop  tbe 
passage  of  the  water.  Then  it  was  attempted  to  force  water  through 
an  apparatus  of  the  same  kind;  this  too  was  a  failnre.  A  largeflannel 
pen  was  then  tried ;  this  too  failed.  In  1881  a  tidal  box  was  constructed 
ainilar  iu  principle  to  what  is  shown  in  longitudinal  plan  and  section  in 
Fig.  7.  Inthistbespawn  was  confined  iu  thechambera,  into  which  the 
water  was  allowed  to  ran  slowly  through  tbe  pipe  i.  Tbe  filter  was  hori- 
zontal aud  formed  thebottomofmostof  tbe  compartment  &,into  which  the 
water  would  rise  until  it  reached  tbe  level  A  2  in  both  boxes,  when  itwould 
be  run  ofT  rapidly  through  the  wide  siphon  o  till  it  reached  the  level  1 1, 
when  it  would  again  fill  to  tbe  level  A  I,  to  be  again  partially  emptied. 
This  was  also  a  failure  as  well  as  the  Wolflf's-bottlea  apparatus  de- 
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vised  in  1882  by  Colonel  MoDooald.  We  got  the  youDg  ojaters  so  far 
along  as  to  bave  Ibem  adhere  to  the  aides  of  the  vessels  and  to  old  oyster 
sbellti,  but  beyond  that  point  i;tar  resalts  were  not  satisfactory.  Some- 
what similar  results  were  obtained  during  the  same  year  by  Messrs. 
Brooks  and  Winslow.  That  same  seasou  M.  Braadely  conceived  the 
idea  of  nsing  sand  as  a  barrier  for  the  embryos  of  Ostrea  an^lata,  the 
Portngaese  oyster,  and  succeeded  la  conflning  them  in  a  pond  fed  partly 
by  salt  water  by  the  tide  and  partially  by  water  from  another  pond  used 
as  a  reservoir,  and  &om  which  the  water  passed  tlirough  a  sponge  filter 
to  the  breeding  pond.  The  Stockton  experiment  was  even  simpler  tbaa 
that  of  M.  Braudely,  which  has  already  been  described  in  the  transla- 
tion of  his  paper,  addressed  to  the  minister  of  marine  of  the  French  6ov< 
emment,  having  beenpabllshedin  Volume  II  of  this  Bulletan.  It  will 
also  be  seen  that  his  method  does  not  differ  essentially  from  the  meUiod 
used  in  1881  by  the  writer,  on  a  small  scale,  at  Cherrystone,  and  shown 
in  sectional  plan  in  Fig.  7. 

In  1882  the  writer  eUso  tested  the  method  of  blowing  air  upon  the  sar- 
fiice  of  the  water  contained  in  the  hatching  receptacles,  which,  like  the 
cottoQ-wool  diaphragms  used  during  the  same  season  for  the  purpose 
of  retaining  the  fertilized  eggs  of  the  American  oyst«r,  was  also  a  fail- 
ore  as  for  aa  valuable  practical  results  were  concerned.  Various  de- 
vices were  also  used  for  the  same  purpose  by  Dr.  Brooks,  Lieut.  Francis 
Winslow,  and  Henry  J.  Bice,  and  I  believe  all  of  these  three  last  named 
experimenters,  like  ourselves,  had  reared  the  young  oysters  to  the  con- 
dition of  flxation,  so  that  it  is  not  absolutely  true  that  M.  Brandely  was 
the  first  to  successfully  rear  oysters  to  the  condition  of  fliation;  but  he 
seems  to  have  been  tlie  first  to  obtain  spat  from  artificially  fartilizod 
eggs. 

These  historical  details  are  introduced  to  show  that  the  resolte  so  far 
obtained  are  not  the  fruits  of  the  efforts  of  any  one  person,  bat  that  a 
number  have  been  actively  engaged  in  the  work,  and  that  probably  had 
it  not  been  for  the  success  of  the  American  investigators,  who  attacked 
the  problem  of  the  development  of  our  native  oyster  in  1879,  the  Euro- 
peans, who  now  again  took  up  the  subject  after  twenty  years  of  inac- 
tivity, would  not  have  been  stimulated  to  undertake  the  investigations 
which  led  to  such  successfbl  results,  at  the  hands  of  the  secretary  of 
the  College  of  France. 

The  essentials  for  the  artificial  culture  of  oysters,  we  very  well  know, 
have  not  yet  all  been  determined,  though  some  of  the  conditions  re- 
qoired  have  beeu  successfully  supplied.  What  seems  now  to  be  required 
seems  to  be  further  experiment  to  determine  finally  and  quite  satisfac- 
torily the  following  points: 

1.  Can  sediment  be  effectually  prevented  from  finding  access  to  oyster 
.ponds,  and  how  can  the  embryos  naturally  or  artificially  bred  there  be 

confined  in  such  inclosnresf 

2.  What  are  the  best  means  of  preparing  the  sides  and  bottoms  of 


BULLETIN  OF  THE  UNITED  STATES  FISH   COMMISSION.        29 

the  ponds  aod  the  commnnicating  trenches,  so  as  to  make  them  dnrable 
and  easily  cared  for  where  there  is  a  muddy  or  clay^  bottom  1 

3.  What  simple  and  effectiTe  devices  will  best  serve  the  ^nrpose  of 
diaphragms  or  filters  to  be  placed  in  the  sluiceways  of  oyster  ponds  as 
filters  » 

4.  To  what  extent  will  it  be  profitable  to  prepare  an  extensive  sys- 
tem of  connected  breediug-ponds  or  claires  in  which  to  rear  the  Ameri- 
can oyster  for  market? 

5.  What  is  the  moat  economical  and  saccessfhl  mode  of  using  collect- 
ors for  the  purpose  of  rearing  spat  for  seed  or  for  stocking  barren  or 
uncnltivated  waterel 

6.  How  thickly  can  oysters  be  planted  upon  a  given  area,  say  per 
square  yard,  rod,  or  acre;  and  is  it  best  to  spread  the  planted  oysters 
evenly  or  irregularly  over  the  bottom  f 

7.  Do  embryo'  oysters  stick  to  the  under  snr&ces  of  collectors  be- 
cause they  are  flreer  fkx>m  mad  or  sediment  T  (This  is  the  experience  of 
observers  both  in  Europe  and  America.) 

8.  What  is  the  length  of  the  spawning  period  of  the  American  oyster, 
and  in  what  month  does  spat  first  appear,  and  when  does  it  cease  to  &1I 
or  set  in  the  aatnmni 

9.  What  is  the  minimum  of  time  in  which  an  oyster  is  matured,  count- 
ing from  the  time  it  was  spawned  until  it  is  of  marketable  size) 

10.  Do  oysters  vary  very  greatly  in  the  rapidity  of  their  growth  iu 
different  localitiest 

11.  What  is  the  cause  of  the  variation  in  the  quality  or  favor  of  oys- 
ters from  different  localities? 

12.  What  forms  of  microscopical  organisms  are  the  most  freqaently 
met  with  in  the  stomachs  of  oysters,  and  therefore  the  moat  valnable 
food  of  the  animal? 

13.  What  is  the  average  density  of  the  water  in  which  oysters  will 
always  thrive  best? 

li.  What  temperatures  are  most  fovorable  to  their  growth  ? 
16.  What  temperatures  are  most  hortfnl,  and  under  what  circum- 
stances? 

16.  What  means  of  oxygenating  the  water  in  oyster  ponds  are  the 
most  satisfactory? 

17.  What  parasites  and  enemies  of  the  oyster  are  most  hnrtfiil,  and 
in  what  way? 

Some  of  these  queries  we  have,  in  different  publications  issued  daring 
the  past  two  years,  sought  to  answer  approximately,  but  it  will  be  seen 
that  many  of  them  would  require  an  elaborate  series  of  investigations 
to  be  carried  ont  before  it  would  be  possible  to  give  entirely  satisfoctory 
replies.  It  is  much  easier  to  ask  questions  than  to  answer  them,  bnt 
there  is  no  easier  way  to  find  oat  how  little  we  really  know  than  to  ask 
»  series  of  questions  such  as  the  above.    It  will  doubtless  require  many 
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yearo  of  observation  before  most  of  them  will  have  reoeived  oompletely 
satisfactory  replies;,  but  it  nooe  the  less  behooves  the  practical  men  who 
are  incereAed  in  the  oyster  industry  to  experiment  and  observe  till  they 
are  ia  a  measure  wavered,  becaose  until  then  we  shall  have  made  uo 
very  solid  progress  in  the  pond-cultare  of  the  oyster. 

Whether  poliejng  and  districting  the  Chest^veake  vill  be  of  as  much 
use  as  iotollige&t  efforts  at  onltare  even  in  ft  very  primitive  way,  I  gravely 
doubt.  The  average  oysterman  is  very  conservativej  tke  great  ra^or- 
ity  could  not  even  be  induced  to  sow  sbeUs,  olten  being  quite  ignoraut 
that  8«<^  a  meana  was  ever  restated  to  for  the  purpose  of  giving  the 
beds  a  chauce  to  spread  and  cover  more  territorj- ;  the  tbought  of  the 
possibility  of  th»  ftxatioii  of  some  of  the  millioos  of  embryos  whieb  are 
emitted  from  the  oysters  on  the  old  beds,  and  wafted  hither  and  thither 
by  the  tides,  never  seems  to  entw  their  minds.  They  plant  oysters,  it 
is  true,  but  this  means  simply,  among  tbe  Southera  oyetennen  at  least, 
that  poor  or  andersized  oysters  are  brought  fVom  some  otber  place  and 
laid  down  for  a  season  or  two  to  grow,  when  they  are  again  taken  up^ 
sorted,  and  marketed ;  thoae  which  have  not  grown  large  enough,  to- 
gether with  snch  spat  as  in  some  oases  may  have  been  produced  on  the 
beds,  are  thrown  back  and  replanted,  and  not  usually  in  a  very  thorough 
or  systematic  way.  There  is  to-day  very  little  effort  being  put  forth 
by  the  planters,  so-called,  of  Maryland  and  Virginia  to  really  cultivate 
the  oyster.  The  old  system  of  simply  shipping  the  poorly  grown  or 
two-yearlings  from  some  other  old  bed  to  a  new  one,  is  what  is  calleil 
planting  and  cultivation.  The  time  has  oome  when  these ''planters"  will 
have  to  awaken  from  their  indifference  to  this  subject,  and  take  hold  of 
the  industry  in  an  intelligent  and  seiuitific  manner. 

It  may  be  arged  that  pond  enlture  will  be  expensive,  aojd  involve 
large  outlays  for  digging  and  preparing  the  ponds,  bat  it  should  also  be 
borne  in  mind  that  ponds  once  prepared  can,  with  alight  annual  lepairsr 
be  kept  in  condition  for  the  business  for  many  years,  besides  which  the 
work  is  condensed  and  beoomefl  more  accessible  and  easily  managed. 
The  oysters  are  planted  thickly,  aboat  100  per  square  yard,  in  the  claires 
or  ponds  of  Europe.  At  this  rate  one  acre  of  cultivated  oyster  bottom, 
worked  on  the  pond  or  basin  system,  ought  to  accommodate  48a,U(K» 
single  oysters,  or  3,200  bushels,  reckoning  150  oysters  to  the  bushel. 
This  is  a  yield  which  ought  to  satisfy  the  most  extravagant  expecta- 
tions. Though  this  is  not  actually  the  produce  per  acre,  which  is  found 
over  the  limited  areas  known  as  natural  beds  or  "  oyster  rocks,"  where 
an  average  of  270  single  oysters  will  sometimes  be  found  to  the  single 
square  yard,  giving  a  total  of  1,296,000  single  oysters  to  the  acre, 
aggregating  the  almost  fabulous  yield  of  8,740  bushels,  a  result  which 
must  of  course  be  regarded  as  the  growth  of  at  least  three  years,  as  I 
have  known  "oyster  rocks"  to  be  formed  within  that  time,  through  the 
agency  of  man,  where  piles  of  old  oyster  shells  had  been  thrown  over- 
board, and  left  heaped  up  on  the  bottom,  to  which  a  large  set  of  spat 
had  caught  and  grown  so  as  to  produce  the  above  result. 
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Tbe  average  depth  of  the  pond  should,  of  course,  be  at  least  3  feet,  and 
and  probably  a  depth  of  4  feet  would  be  better  in  practice,  as  this  would 
pretty  effectually  piereut  &06tfHua  reaching  theoysterson  the  bottom  in 
-winter,  while  the  water  would  not  be  heated  in  summer  aa  much  as  in  shal- 
lower pondfi.  The  cultoriats  abroad  are  said  to  ocoasiooally  suffer  losses 
from  the  water  becoming  too  warm  in  their  '*  elaires"  or  ponds,  many  of 
which  get  no  water  e^ceyt  once  in  every  fourteen  days  or  during  spring 
tides.  From  this  cause  ateo  it  is  evident  that  ooosidecable  loss  must  be 
ezperienced  £rom  evaporation,  while  ttf  coarse  the  warmth  and  qniee- 
ceooe  of  the  water  would  tend  to  caase  the  uueroscopical  vegetable  or- 
ganisms in  the  watw  to  multiply  rapidly  and  give  off  oxygen  to  the 
water,  and  in  turn  consume  tbe  carbonic  acid  gas  given  off  by  the  oys- 
tereduring  re^>iiation.  In  this  connection  I  nuist  not  forget  to  mention 
the  &ct  that  I  have  known  the  water  along  aoate  parts  of  the  shores  of 
the  Chesapeake  to  rise  to  a  temperature  of  101°  F.  to  l(l6°  F.,  after 
exposure  to  the  son  dnriog  the  middle  of  the  day,  where  the  bottom  wa» 
composed  of  dark  or  black  mud,  which  would  of  coarse  absorb  the  heat 
from  the  burning  rays  of  the  suu  and  again  radiate  it  into  the  ovwlying 
stratum  of  water  at  night. 

Washington,  D.  C,  November  24, 1883. 


■r  W.  p.  W^HITCOniBE. 

[Fiom  a  letter  to  Piof.  8.  F-Baird.] 

We  have  had  a  small  fish  acclimatization  society  here  for  some  years. 
We  have  stocked  oar  waters  with  Bnglish  trout  (iS.  Fario),  with  Eng- 
lish perch,  tench,  and  carp.  Kindred  societies  on  the  seaboard  have 
tried  (with  what  success  remains  to  be  proved)  to  introduce  some  of 
the  migratory  8almonid(B,  We  have  not  attempted  this  as  our  streams 
are  not  suitable.  Indeed,  I  may  say  we  are  very  badly  off  for  perma- 
nent streams  tn  this  district,  most  of  them  becoming  a  mere  chain  of 
water-holes  during  the  summer  withont  any  flow  through  them,  and 
should  the  Ml  happen  to  be  dry  it  is  not  uncommon  for  the  streams  not 
to  run  antil  tbe  winter  is  well  passed.  Such  dry  seasons  are  not  un- 
frequent.  We  have  in  'this  neighborhood  some  small  lakes  which  we 
should  like  to  stock  with  as  good  fish  as  we  can.  In  some  of  them 
there  are  already  English  perch  and  tront,  and  in  one  a  fish  known  here 
as  the  "Murray  Cod"  {Oligorua  Maequarientis  Ounther).  This  fish  is 
a  native  of  the  Mnrray  or  Macquarrykion,  is  non-migratory,  and  is  a 
good  table  flsh,  but  not  good  as  a  sporting  fish.  The  lake  into  which 
it  has  been  introduced  is  fed  by  small  streams  which  run  only  during 
wet  weather,  and  as  it  lowers  through  evaporation  in  summer  becomes 
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somewhat  brackish — too  muoh  so  for  man  to  drink  of  it.  The  aTerage 
depth  of  water  in  this  lake  may  be  about  12  feet,  its  oircnmference 
some  35  miles.  Fish  of  the  above  kind  taken  in  it  are  much  better 
eating  than  those  in  the  river  of  which  they  are  natives.  We  have  pat 
aome  trooi  in  this  more  than  ten  years  ago,  bnt  there  do  not  seem  to 
be  any  in  it  aow.  At  any  rate  none  have  been  tf^en  or  Been.  We 
have  an  elevation  above  sea-level  of  some  1,000  feet,  and  consequently 
the  climate  is  cool,  well  fitted  for  any  of  the  Stdmonidas.  8.  Fario 
grows  to  a  great  size.  I  have  seen  ft  16  pounds  weight,  and  frequently 
7  and  8  pounds  in  the  lakes;  not  the  lake  above  described,  but  other 
smaller  ones.  In  the  streams  it  seldom  exceeds  2  pounds.  Now,  my 
object  in  thus  describing  oar  waters  is  to  find  oat  whether  they  wonld 
be  fit  for  Schoodio  salmon,  black  baas,  or  shad.  The  two  latter,  if  I 
mistake  not,  are  migratory,  so  would  be  useless  here,  but  your  land- 
locked salmon  (is  it  8.  namoyeuah  of  Gnnthcrl),  I  think,  would  do  well 
enough  provided  it  can  propagate  in  still  water.  Streams  are  not  to 
be  relied  on  here,  at  least  those  which  run  into  any  of  our  lakes. 

If  yonr  interest  in  pisciculture  will  lead  yon  to  give  me  the  above 
information  I  shall  be  much  obliged.  I  would  also  like  to  know  when 
your  Schoodic  spawns.  How  long  after  spawning  does  it  hatcht  I 
think  there  would  be  no  difficulty  in  getting  a  box  of  spawn  put  in  the 
ice-house  on  one  of  the  California  mail  steamers  which  would  bring  it 
here  from  San  Francisco  in  less  than  thirty  days. 

BALLABA.T,  YlOTOBIA,  AVSTBAUA.,  Septen^  17, 1883. 

Abbtbact  op  Ebply  bt  Peopkssob  Baibd. 

It  is  impossible  to  send  the  American  shad  to  Victoria,  as  we  have 
not  learned  how  to  transfer  them  over  a  much  shorter  trip  to  Europe. 
There  would  be  no  difficulty  in  supplying  you  with  eggs  of  the  land- 
locked salmon  or  lake  trout.  We  have  transmitted  with  entire  success 
eggs  of  both  the  California  salmon  and  of  our  white-fish  {Coregonus)  to 
AustraUa.  The  lake  trout  spawns  on  reefs  in  the  Great  Lakes,  and 
does  not  need  to  ascend  into  running  water.  One  of  the  best  flsfa  that 
could  be  introduced  in  yonr  fresh  waters  would  be  th«  American  cat- 
fish. It  is  very  hardy,  grown  rapidly,  is  a  capital,  article  for  food,  and 
is  measurably  secure  against  the  attacks  of  other  fishes.  It  is  not  bel- 
ligerent and  interferes  very  little  with  its  associates.  I  am  about  send- 
ing a  stock  of  catfish  to  B^gium,  and  possibly  I  might  be  able  to  do  the 
same  to  Australia. 

Please  deaignate  some  colonial  or  other  agent  in  San  Francisco  to  re- 
ceive the  consignment  and  carefiilly  house  them  in  the  steamer. 

I  am  somewhat  disinclined  to  recommend  the  black  bass.  It  is  very 
pugnacious  and  voracious,  and  might  disturb  the  balance  of  life  In  yonr 
waters,  quite  as  mnch  as  have  the  rabbit  and  other  old  wood  species, 
life  on  the  land. 

WABHmaTOM,  D.  C,  ITovember  6, 1883 
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Tol.  IT,  IVo.   S.     IVashiuffton,  D  C.     April  9,  1884. 


Br  a.  G.  iroBTH. 

[Froin  the  Uonthly  Bollethk  of  the  North  Caiolioft  DeportmeDt  of  Agrlonltare,  Angnst , 
1883.] 

Tbe  cultivation  of  carp  or  other  fish  in  ponds  is  attended  with  sue 
cess  only  after  requisite  preparation  iu  tbe  first  place,  followed  ap  Yyy 
a  reasonable  amount  of  care  and  watchfulness. 

I  very  greatly  fear  that  the  majority  of  flab-ponds  are  improperly  lo- 
cat«d  or  improperly  bnilt.  Upon  the  water  and  soil  depend  tbe  ratio  of 
growth.        , 

,  Sites  fob'  Cakp  ponds. — This  is  one  of  the  best  watered  sections  in 
the  world,  possessing  small  and  large  streams  in  every  quarter.  Tbe 
extensive  flat  alluvial  or  made  lands  which  lie  along  the  creeks  are  tbe 
places  for  tbe  best-paying  ponds,  sach  places  as  make  tbe  best  corn,  but 
there  are  very  few  persons  in  Kortb  Carolina  who  ure  justifled  in  going 
into  pond-building  on  a  large  scale  this  year.  They  have  no  means  of 
stocking  such  large  ponds  until  tbe  flsh  first  distributed  have  spawned. 

A  large  number  of  ponds  which  will  be  bnilt  during  the  next  twelve 
months  will  be  small,  and  used  ultimately  for  breeding  or  hatching  pur- 
poses, and  I  take  this  occasion  to  call  attention  to  tbe  various  localities 
which  offer  advantages  for  these  and  larger  jmnde.  The  most  valuable 
ponds  for  growing  carp  will  be  on  creeks,  but  these  are  tbe  most  costly 
and  tbe  most  difficult  to  maintain. 

Casting  abontfor  the  most  advantageous  point  to  construct  a  pond, 
it  will  be  observed  that  there  are  five  classes  naturally  presented. 
With  these  in  mind,  I  believe  there  are  many  persons  who,  having  de- 
spaired of  finding  a  proper  place  on  their  lands,  will,  after  further  search, 
discover  all  necessary  conditions  for  making  as  good  ponds  as  they 
wish. 

I.  Near  the  soubob  of  spbings. — Fonds  of  this  class  will  alwaj  s 
be  in  favor.  The  advanbiges  are,  slight  liability  to  overflow  and  close 
proximity  to  dwellings.  They  are  more  often  visited,  the  fish  are  more 
easUy  protected  against  bu^s  and  snakes  and  can  be  domesticated  more 
quickly;  but  tbe  coldness  of  tbe  water  produces  a  comparatively  slow 
growth.  Such  ponds  are  usefiil  for  hatching  purposes,  but  the  area  is 
generally  too  small  for  the  extended  growing  of  fish,  except  when  high 
dams  are  bnilt,  and  these  are  risky.  Besides,  there  is  generally  but  a 
small  area  of  rich  soil  at  spring  beads,  and  consequently  a  scarcity  of 
JDBect  life.  Hill-side  ditches,  made  chiefly  with  tbe  plow,  will  suffl- 
Bnll.  0.  8.  F.  C,  84 3 


34       BULLETIN  OF  THE  UKITED  STATES  FISH  COMMISSION. 

cieotly  protect  tbem  from  overflow,  bat  it  ib  advantageous  to  allow  a 
safa  amount  of  washing  to  pass  into  them. 

II.  On  -THE  BBDS  OP  BBAHOHES  OB  OBBEKS.—Ponds  made  on  the 
beds  of  branches  and  crecka  will  constitute  a  larger  number  than  any 
other  class.  They  will  prove  most  valuable  tbr  growing  carp,  but  will 
require  much  care  in  the  constniction  of  the  dam  and  the  overflow. 
They  will  not  attain  to  the  highest  value  unless  the  inflow  and  outflow 
of  water  is  screened.  Every  one  who  has  tried  can  estimate  to  some 
degree  the  trouble  this  involves.  Whenever  it  rains  the  volume  is  eo 
increased  that  it  is  nearly  impossible  to  strain  it  through  screens. 

The  only  way  to  control  it  absolutely  is  to  go  above  the  head  of  the 
pond  and  cut  a  wide,  shallow  ditch  around  tbe  side  of  the  pond  and 
turn  the  freabeta.  This  will  be  impracticable  in  many  ponds,  but  in 
some  cases  where  plows  can  be  used  it  can  be  done  with  a  moderate 
outlay. 

III.  On  meadow-plats. — Ponde  built  on  meadow-flats  by  the  side 
of  branches  or  creeks  can  be  made  entirely  safe  from  f^-esbeta.  I  greatly 
favor  this  as  well  as  the  following  class:  On  many  streams  where  it 
would  be  impossible  to  build  manageable  ponds  of  Glass  II,  large  areas 
of  comparatively  level  land  are  fonnd  which  would  make  excellent  ponds. 
Ponds  of  this  kind  would  have  a  dam  or  dike  running  down  the  side 
of  tbe  stream  and,  turning  at  right  angles  &om  it,  ran  to  the  hill-side. 
Now,  to  get  water  into  this  pond,  you  have  to  go  up  the  stream  until 
you  get  4  or  5  feet  of  fall.  When  this  point  is  found,  obstruct  the 
run  with  a  log  or  some  piling  and  cut  a  ditch  along  tbe  hill-side  with 
very  slight  fall  (1  inch  to  20  feet),  running  the  water  nearly  leveL 
By  the  time  you  get  down  to  the  head  of  the  pond  you  are  some  dis- 
tance up  on  tbe  hill-side,  away  f^m  the  old  run.  If  the  stream  Is  flat 
and  tbe  fall  insufficient  to  answer  this  purpose,  it  may  be  practicable 
to  make  the  obstruction  above  a  tumbling  dam,  2  or  3  feet  high, 
by  nsiug  more  logs  aod  piling.  The  sand  flUing  in  behind  will  make  no 
difference,  as  the  dam  is  put  there  for  the  eole  purpose  of  eiviug  you 
that  much  more  fell  to  supply  the  pond  below.  With  a  pond  of  this 
kind  (and  they  may  often  be  made)  there  is  no  danger  of  overflow  at 
any  time.  Tbe  supply  ditch,  made  chiefly  with  a  plow,  will  only  con- 
vey a  giveu  amount  of  water  to  the  pond,  and  the  rest  will  fall  over 
your  log  obstruction  or  tumbling  dam  and  pass  down  the  creek.  The 
long  dam  extending  alongside  the  stream  should  not  be  built  too  close 
to  the  old  run,  as  craw-fisb  will  work  under  it  and  high  wat«r  may  cut 
it  away.    It  should  be  quickly  set  in  cane  or  Bermuda  grass. 

IV.  Bv  THE  SIDE  OF  MILL-BACES.— By  tbe  side  (on  the  lower  side) 
of  mill-races,  frequently  occur  sites  well  adapted  to  the  construction  of 
fish-ponds.  Such  races  are  qnite  common  in  tbe  middle  and  western 
counties,  and  they  often  reach  a  long  distance.  On  tbe  lower  side,  be- 
tween the  race  and  the  old  bed  of  the  stream,  level  or  comparatively 
level  tracts  of  land  fhim  one  to  four  acres  in  extent  are  often  fonnd. 
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Dams  thrown  ap  here  are  safe  fixiin  overflow,  and  water  can  be  let  in 
from  the  race  aad  the  supply  governed  with  preoisioii.  Both  in  this  aud 
theprecedingclass,  the  damsQued  not  generally  be  very  high,  Rince  they 
receive  no  freaheta. 

V.  Bblow  uiLL-iu.HS.-r'I  have  £requ«itly  observed  level  tracts  of 
land  on  which  good  fish-ponds  conld  be  made.  Generally,  in  such 
places,  it  will  be  neceesary  to  ran  a  dam  parallel  with  the  creek  as 
£ar  down  as  the  pond  is  to  extend,  and  then  torn  at  right  angles  to 
the  hiU-side  with  another  Bection  of  a  dam,  as  in  Class  III.  Dams  of 
this  class  need  not  be  very  high,  and  the  water  sapply  can  bo  taken 
throDgh  the  dam  of  the  mill-pond  above.  In  the  three  classes  last 
named,  the  area  of  land  covered  by  the  water  will  be  alluvial  as  a  rule, 
and  suited  exactly  to  the  requirements  of  the  fish.  The  advantage  of 
requiring  moderately  low  dams  is  a  great  item,  because  it  is  the  vertical 
height  of  water  that  causes  the  majority  of  dams  to  break.  As  stated 
before,  they  will  not  overflow,  and  the  amount  of  water  received  into 
them  can  be  regulated  and  straiued  as  it  goes  in  and  wastes  out. 

Most  persons  have  a  leading  idea  that  all  ponds  must  be  made  by 
throwing  dams  across  streams.  This  is  a  great  mistake,  for  many  large 
ponds  can  be  madu  on  the  three  plans  last  named. 

Bat  the  value  of  such  ponds  as  are  made  by  the  side  of  streams,  be- 
low canals  and  mill-dams,  is  apparent  for  other  reasons  than  those  just 
mentioned.  The  land  covered  by  these  being  naturally  dry  beforehand, 
givee  a  firmer  bottom  to  walk  upon  when  the  fish  are  being  picked  up, 
and  in  the  coarse  of  three  or  four  years,  when  a  quantity  of  soft  mud 
accumulates,  deetroying  the  productiveness  of  the  pond,  the  water  may 
be  turned  out,  when  the  mud  will  dry  enough  to  produce  a  crop  of  rice^ 
German  millet,  or  com.  One  crop  made  on  this  soil  will  reconvert  its 
latent  properties  into  fish-producing  substances,  and  render  it  as  valu< 
able  as  in  the  commencement. 

It  is  important  to  have  the  drainage  of  the  pond  very  deep.  The 
draw-gate  should  be  below  the  bottom  of  the  pond  proper,  allowing,  when 
desired,  complete  drying  of  the  soil,  which  wili  then  produce  crops  from 
the  rich  mud  soil.  With  two  feet  fall  a  ditch  may  be  cut  from  the  upper 
end  of  the  drainage  box,  and  allow  all  the  water  to  leach  from  the  soil. 

Being  beyond  the  possibility  of  overflow,  the  dam  need  not  reach  more 
than  S  or  10  inches  above  the  surface  of  the  water.  A  dam  which  rises 
hut  slightly  above  the  pond  surface  is  less  liable  to  attacks  from  musk- 
rats,  for  altbongb  these  animals  penetrate  the  face  of  dams  beneath  the 
water-level,  they  incline  the  passages  upward,  and  enlarge  them  in  the 
dam  above  the  water  as  it  stands  in  the  pond.  Besides,  dams  look  bet- 
ter when  built  but  a  few  inches  above  the  water,  though  they  can  never 
be  safe  unless  the  inflow  is  controlled.  Another  economic  point  lies  in 
the  fact  that  yon  avoid  large  wasteways  and  extensive  and  costly  screens. 

CoMSTBUCTlOM  OP  POMrs. — Many  persona  who  depend  upon  a  limited 
amount  of  water  for  a  sapply  foil  through  poorly  constructed  dams  to 
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hold  eoongb  to  keep  the  pond  full.  Others,  who  have  an  abandaot 
sapply,  naaally  receive  into  the  ponds  entirel;  too  mnch  whec  the  raio- 
fall  is  great.  The  ponds  which  are  in  danger  are  those  which  receive 
the  floods. 

To  secure  the  desired  result,  the  food  prodacts  of  the  water  mast  be 
given  ap  exclusively  to  the  carp  as  the  properties  of  the  soil  are  given 
to  the  cotton  plant.  Therefore,  when  it  is  intended  to  construct  a  pond, 
there  are  several  questions  which  should  be  determined  beforehand. 

EvAPOEATioN. — If  the  supply  of  water  is  small,  too  large  a  pond 
will  expose  so  much  surface  in  dry  weather  that  the  level  of  the  water 
will  be  lowered  by  evaporation,  and  by  filtration  through  the  poioos 
soil  forming  the  basm.  It  is  difflcnlt  to  estimate  this  loss,  bat  I  do  not 
l>elieve  that  it  would  be  safe  to  regard  it  as  less  than  }  of  an  inch  per 
day  in  dry,  hot  weather  in  shallow  ponds.  At  this  rate  an  acre  pond 
woold  lose  at  such  times  6,783  gallons  per  day,  or  282.6  gallons  per 
honr.  In  other  words,  if  the  loss  by  evaporation  is  approximately  ^  of 
an  inch  of  the  surface  a  day,  it  will  require  a  constant  supply  of  spring 
water,  amoonting  to  282.6  gallons  per  honr,  or  4.7  gallons  per  minute, 
to  keep  the  pond  full.  Pouds  half  the  size  would  lose  but  half  as  much. 
B^u-water  must  not  be  depended  upon  to  supply  flsh-ponds. 

Managbmeht  of  otbeflow. — A  carp  pond  to  be  of  vajne  must 
be  arranged  in  a  manner  that  all  the  water  coming  in  and  going  oat 
ean  be  passed  throngb  screens.  Labor  and  money  invested  in  any  at- 
tempt to  pass  the  Jioodt  from  }teavy  raint  throagh  screens  may  be  re- 
garded as  tbrowD  away.  A  volnme  of  water  a  foot  in  diameter,  running 
with  the  usual  velocity  of  streams  after  rains,  contains  enongh  floating 
and  suspended  matter  to  fill  several  yards  of  screen  in  a  few  hours,  and 
oftener  in  a  few  minntes.  The  earlier  this  is  realized  the  better.  If  it 
is  the  purpose  to  bnild  a  large  poud  by  boilding  a  dam  across  the  stream, 
it  will  be  best  to  cut  a  canal  around  the  dam  at  the  outset,  through 
which  the  floods  may  pass  without  entering  the  pond  at  all.  Such  a 
canal  should  begin  a  few  yards  above  the  head  of  the  pond.  By  using 
a  level  yon  can  stand  at  the  sit«  of  the  dam  and  determine  the  upper 
beginning  point  before  the  dam  is  built.  But  it  may  also  be  determined 
after  the  water  is  raised,  since  the  sorface  will  indicate  the  line  along 
the  side  of  the  pond  above  which  the  canal  must  extend.  The  fall  in  it 
should  not  exceed  1  inch  in  20  feet,  and  if  it  passes  close  along  the 
pond  side,  its  bottom  should  not  be  lower  than  the  water  sur&ce  of 
the  pond.  To  determine  its  required  dimensions  necessary  to  waste  the 
floods,  yon  must  ascertain  as  nearly  as  possible  the  acreage  of  land  which 
sheds  rain-water  into  the  basin  or  valley  above.  A  rain-fall  of  1  inch 
amounts  to  3,628  cubic  feet,  or  27,138^  gallons,  to  each  acre.  Ascertain 
the  rain-fall  of  your  region,  in  order  to  serve  as  a  guide  for  making 
wasteways  on  dams  and  for  regulating  the  size  of  canals  around  them. 
Xote  the  extremes  in  the  rain-fall,  for  it  is  the  heavy  rains  that  test  the 
constructioo  of  ponds.    The  canal  should  be  two  or  four  times  wider 
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than  deep.  The  soil  removed  shoaltt  be  plowed  up  and  shoveled  to  the 
lower  or  poad  side.  When  the  qaestion  of  getting  rid  of  the  floods  is 
disposed  of,  the  dam  may  be  bniit. 

Wastewats. — Many  pereona  will  not  attempt  to  torn  the  floods 
aronnd  the  dams  by  making  canals,  and  therefore  I  would  recommend 
that  the  wastewaya  to  their  dams  should  be  cat  around  the  end  through 
the  natural  soil  of  the  hill-side.  This  form  of  wasteway  is  merely  a 
wide  ditch,  cut  withont  fall,  and  extending  far  enough  below  the  lower 
side  of  the  dam  to  prevent  the  waste  water  &om  cutting  that  side  of 
the  dam  away.  Two  or  more  tows  of  piling  to  arrest  the  cutting  out 
may  be  required  to  be  driven  across  this  outlet,  the  upper  ends  being 
even  with  the  bottom  of  the  dit«h.  A  row  of  narrow  strips  of  boards 
may  be  driven  in  the  mud  close  together  In  the  pond  above  the  mouth 
of  Uiis  ditch  t«  serve  as  a  screen.  If  this  screen  or  fence  is  located  in 
1  or  6  feet  of  water,  and  the  two  ends  drawn  in  to  the  shore,  it  will  t>e 
twice  as  v^nable  as  if  built  immediately  at  the  diteh  month,  for  more 
Boifaoe  wonld  be  exposed.  Tbe  strips  or  stakes  should  be  driven  a 
foot  into  the  soil  below,  and  their  upper  ends  on  a  level  with  the  top  of 
the  dam.  Ko  dam,  however  small,  should  be  bnilt  without  a  bos  in  the 
bottom,  provided  with  a  gate,  for  drawing  the  water.  Sooh  a  box 
should  be  made  6  or  10  inches  square,  of  2-inch  plank,  and  reach  en- 
tirely throagh  the  dam,  and  mooh  pains  must  be  observed  to  make 
it  long  enough.  It  shoold  be  well  nailed  together  and  be  placed  into 
tbe  bottom  of  the  dam  at  the  lowest  point.  It  should  be  placed  upon 
one  or  more  pieces  of  scaotUng  laid  in  the  soil  at  the  base  of  the  dam, 
and  be  nailed  to  these  to  prevent  the  water  flowing  under.  The  earth 
can  be  packed  above  and  on  the  sides,  the  timbers  being  necessary  only 
nndemeath.    A  gate  should  be  put  into  the  upper  or  pond  end. 

"So  dam  should  tie  made  until  a  diteh  has  been  cut  along  the  line 
which  it  will  occupy,  and  the  light  soil  thrown  ont.  Fresh  earth  put 
back  into  the  diteh,  well  rammed,  will  prevent  blowing  ont  if  the  diteh 
is  dng  2  or  more  feet.  Ponds  for  raising  the  carp  should  be  shallow, 
not  more  than  from  2  to  4  feet  deep,  except  at  the  dam,  where  there 
may  be  a  depth  of  S  or  6  feet. 


19^«If    A  SKIH   PAMAaiTB    OF    THE   CDIflVBB    (OTBI<rOI.ABBVa   AD- 

aPBBacK>. 

Br  JOHN  A.  BTOER. 

Shortly  after  my  return  f^m  Wood's  Holl,  Mass.,  an  interesting  spec- 
imen of  the  common  Conner,  Ghogset,  or  Bine  Perch,  was  sent  on  fh>m 
that  place  by  Yinal  TS.  Eldwards,  to  Washington,  on  account  of  the  pecu- 
liar spotted  and  rough  appearance  preseoted  by  tbe  skin.  At  first  one 
might  have  supposed  that  the  peculiar  whitish  spots,  with  a  dark  halo 
of  pigment  around  each  of  them,  were  points  where  some  minute  f^ngns 
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was  vegetatiDfi;  and  infestiiig  the  skin  of  th«  Ugh.  Microscopic  ezami. 
nation,  however,  soon  showed  that  what  waa  at  first  sight  sn8pect«d  to 
be  a  fungns  was  really  aa  animal  parasite  which  had  bored  its  way  trom 
without  into  the  sliin  of  its  host. 

Upon  eonaolting  Dr.  T.  H.  Bean,  the  obliging  Corator  of  the  Depart- 
ment of  Fishes  in  the  National  Maseam,  he  informed  me  that  he  thought 
there  were  in  the  collection  a  lot  of  si^ecimens  from  &rther  north,  of  the 
same  species,  infested  in  a  similar  way.  Dr.  Bean  kindly  obtained  two 
jars  of  these  specimens  for  me,  and  also  sapplied  a  copy  of  the  MnsetiDi 
reoord  pretainiog  to  them  aa  follows: 

N.  M.  So.  32354.    Arichat,  Cape  Breton,  1882.   W.  A.  Sterns. 
If.  M.  No.  32355.    Arichat,  Cape  Breton,  1882.    W.  A.  Stearns. 

Examination  i-evealed  the  fact  that  these  specimens  were  infested  in 
precisely  the  same  way  as  the  one  item  Wood's  Holl.  Every  part  of  the 
enr&ce  of  the  skin  was  found  to  be  raised  into  small  rounded  papules 
or  prominences  of  a  blackish  blae  color,  which  it  was  found  were  caosed 
by  thick-walled  cysts  embedded  in  the  skin,  into  the  vicinity  of  which 
pigment  cells  had  inigrated  or  developed  de  novo.  In  all  of  the  speci- 
mens the  cornea  was  more  or  less  infested  by  these  cysts,  which  were 
imbedded  in  its  substance,  and,  as  in  other  parts  of  the  skin,  surrounded 
by  opaqn»  pigment  c^ls,  which  in  this  situation  would,  of  course,  seri- 
ously impair  visioo,  the  cysts  encircled  with  pigment  cells,  to  the  num- 
ber of  four  or  five,  often  having  lodged  immediately  over  the  pupil  or  line 
of  sight. 

Upon  removing  the  thin  corneal  membrane  from  the  eye,  and  placing 
it  in  glycerine  for  a  while,  in  order  to  render  it  transparent,  the  relations 
of  the  cysts  were  easily  made  out  under  the  microscope.  They  were 
found  t4)  have  very  thick  walls,  which  were  also  laminated.  The  thick- 
ness of  the  walls  of  the  cysts  varied  considerably;  and,  as  observed  in 
some,  was  nearly  twice  as  thick  as  in  others.  This  difference  in  the 
thickness  of  the  walls  of  the  cysts  is  doubtless  related  to  the  length  of 
time  since  the  parasite  bored  its  way  into  the  skio.  The  oldest  cysts 
doubtless  having  the  thickest,  the  youngest  ones  having  the  thinnest  ' 
walls. 

The  entire  cyst  proper  measured  about  one  one- hundredth  of  an  inch 
in  diameter,  while  the  halo  of  surrounding  pigment  according  to  its 
amount  would  inei«ase  this  dimension  to  from  one  seveot^-flfth  to  one- 
fiftieth  of  an  inch,  which  was  the  size  of  the  papules  or  swellings  caused 
by  the  presence  of  the  cysts  when  the  skin  was  viewed  superficially. 

In  the  most  badly  infested  specimens  as  many  as  480  cysts  were 
counted  within  an  area  of  a  single  square  inch  of  skin  on  the  sides  of 
the  body.  Here  they  seemed  to  be  usually  associuted  in  groups  uum- 
bering  from  one  to  fifteen  to  a  single  scale,  and  Imbedded  in  the  thin  - 
skin  covering  the  scales.  They  were  least  numerous  on  the  chin  and 
under  side  of  the  jaws,  but  very  numerously  embedded  in  the  skin  which 
covered  the  fins.     From  this  cause  the  pectorals,  ventrals,  anal,  dorsal. 
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and  cftudal  flns  presented  a  pecnliar  densely  mottled  appearance,  dne  to 
the  aggregation  of  pigment  cells  in  the  viciniQ'  of  the  cysts.  The  velar 
flaps  within  the  anterior  portion  of  the  moath  were  also  infested,  as  well 
as  the  floor  and  roof  of  the  month  below  the  tonghe,  the  inner  surface 
of  the  opercles,  and  the  anterior  fbces  of  the  gill  arches.  The  cysts  were, 
on  the  whole,  most  namerons  on  ttie  fins,  embedded  in  the  interradial 
membranes. 

From  the  fiict  of  oar  finding  the  paradte  encysted  it  is  evident  that  it 
is  not  an  adult  form,  but  that  it  is  part  of  the  life-cycle  of  some  species 
which  infests  in  great  nnmbers  one  or  two  other  hosts,  in  which  it  ander- 
goes  its  complete  development  and  metamorphosis.  It  is  also  in  the 
highest  degree  probable  that  it  is  in  f^t  a  Flatyelminth  or  Flat  worm, 
belonging  to  the  group  Trematoda,  which  are  almost  all  truly  parasitic, 
presenting  a  remarkable  llfb-history  and  exhibiting  a  true  alternation  of 
lienerationB  in  the  course  of  its  migrations  from  host  to  host.  The  animal 
becomes  sflznally  mature  in  the  Intestine  of  some  rettebrdte  host,  where 
it  dischargesitseggsinto  the  ftecalmattorsof  the  intestine.  These  ovaare 
then  expelled  with  the  feoalmattets,  and,  flndingtheir  Way  into  the  wat«r, 
there  batch  out  as  a  ciliated  larva,  after  4hiob  it  loses  its  cilia ;  soon 
afterwanjs  it  enters  the  body  of  a  snatl  ot  other  mollosk,  where  It  grows 
into  a  sexless  individual,  in  the  hollow  sac-like  interior  of  which  a  sec- 
ond generation  of  asexnal  individoals  quite  different  from  the  first  are 
developed  from  the  walls  of  the  sac,  provided  with  tails  for  the  purpose 
of  propulsion.  The  sac  or  "  nurse  "  in  which  these  tailed  forms  devel- 
ope  th«i  ruptures,  and  the  tadpole-like  forme  escape  which  are  known 
AS  Cerearia.  These  then  swim  about  in  the  water  until  they  find  a 
proper  host,  into  the  skin  of  which  they  bore,  at  the  same  time  losiup: 
their  tails  and  becoming  encysted,  as  we  have  observed  to  be  tbe  case 
with  tbe  creature  iufesting  the  skin  of  the  Oanner.  The  next  step  in 
their  development  is  tbe  adult  sexaal  state ;  this  develops  directly 
ftom  the  tailless  larvfe  inclosed  in  tbe  cysts,  such  as  are  found  in  tbe 
specimens  before  us.  If  another  fish  should  swallow  the  infested  Gun- 
ners, tbe  embtyos  of  the  parasites  would  leave  their  cysts  in  the  skin 
of  tbe  latter  and  develop  into  flake-like  parasites,  which  Would  very 
probably  find  their  way  into  the  vessels  of  the  digestive  apparatus  and 
liver  of  their  new  host,  where  tbey  would  finally  bpoome  (nature  or 
capable  of  producing  eggS;  If  infested  Gunners  were  imperfectly  cooked 
and  eaten  by  man,  he  wontd  become  the  fln^  host  in  which  the  worm 
would  reach  maturity.  After  a  more  or  less  proltuif^  stay  in  the  fiual 
bost,  the  adult  parasites  are  expelled,  and  are  as  a  rule  within  the  lim- 
its of  this  gronp  of  a  flattened  or  depressed  fi)rm  with  a  naked  soft  skin 
and  provided  with  a  mouth,  the  intestine  branched  and  ending  in  nu- 
merous csecal  diverticula,  with  ventral  suckers,  sometimes  armed  with 
rings  of  hook-like  chitinous  organs.  In  the  mature  condition  they  nre 
her  maphrodi  tic. 

Oyrodaetylut  is  a  geous  of  Trematodes  which  often  infests  gold-flsli 
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in  aquaria,  and  I  have  met  with  it  in  great  nambers  on  the  skiu  of  these 
fishes  in  the  adult  state  over  the  whole  body  of  the  fish  and  looking  like 
very  minate  leeches.  They  are  said  to  especially  attack  the  gills  of 
GypriDoids,  such  as  C^rinua,  Oaratsiua,  PhoxinM,  and  Acerina  ia  Eu- 
rope. Here  in  the  United  States  I  have  seen  thoosands  on  a  single  gold- 
fish creeping  over  every  part  of  the  body,  and  they  cannot  therefore 
fail  to  be  very  ii^urious.  This  type  is  said  to  be  viviparous,  and  to 
reproduce  itaelf  by  internal  gemmation  parthenogenetically ;  a  second 
generation  appears  within  the  first  and  even  a  third  within  the  second 
before  the  Oyrodtictylut  is  born.  It  is  very  smallj  has  a  large  terminal 
sncking  disk  bearing  a  circlet  of  powerfnl  books,  with  two  long  carved 
median  spines  more  developed  than  any  oC  the  other  parts  of  the  arma- 
ture of  the  sucking  disk.  These  paradtes  are  doubtless  often  trans- 
ported from  one  part  of  the  country  to  another  with  gold-fish  for  orna- 
mental purposes,  and  in  this  way  nninfested  fish  probably  often  be- 
come infested  by  being  brooght  into  contact  with  others  which  harbor 
the  parasiK;. 

Another  genus  of  these  parasites,  Suoepholiu,  is  s^d  to- infest  the  En- 
ropean'oyster,  Oatrea  edulit,  and  passes  into  the  encysted  state  in  a  fish 
which  serves  as  food  for  a  larger  fish,  Belong  vulgaris,  in  th^  intestine 
of  which  the  adult  of  the  same  worm,  a  species  of  OatU-ottomutn  occurs. 
The  American  oyster,  Ostrea  virginioa,  ia  said  to  be  infested  by  Bueepk- 
alua  eueuluM,  Macrady.  This  should  deter  epicures  from  indulging  too 
freely  in  raw  oysters,  in  the  ovaries  of  which  it  is  said  to  occur,  though 
it  is  probably  a  rare  paraute,  since  in  examining  the  soft  parts  of  great 
numbers  of  oysters,  it  has  never  been  my  good  fortnne  to  meet  with  it. 

The  foregoing  data  supply  us  with  the  means  of  acconnting  for  the 
manner  in  which  the  cysts  found  their  way  into  the  skin  of  the  Onnners. 
It  is  probable  that  some  mollnsks  inhabiting  the  waters  in  great  num- 
bers where  the  fish  were  taken  were  badly  infested  with  tiie  agamic 
nurses  from  which  the  tadpole-like  larvte  escaped  in  great  numbers,  which 
then  bored  into  the  skin  of  the  Gunners.  But  in  order  that  the  latter 
could  be  as  badly  Infested  as  are  the  Wood's  Holl  and  Cape  Breton  spec- 
imens, the  free-swimming,  Cercaiia-stage  of  the  parasite  must  have  lit- 
erally swarmed  in  the  surrounding  waters,  if  each  of  the  thousands  of 
cyste  foand  oq  a  single  Ganner  represents  a  Cercaria,  as  must  be  the 
case.  I  hare  before  me  sixteen  specimena  of  infested  Gunners  from 
Gape  Breton,  the  smallest  3^  inches,  the  largest  7  inches  long,  while  the 
single  specimen  firom  Wood's  Holl  measures  nearly  11  inches  in  length. 
Even  the  smallest  of  tbesespecimens  harbor  not  &r  short  of  a  thousand  en- 
cysted paraaites,  and  some  of  the  largest  would  probably  by  actual  count 
be  found  to  have  five  tim  es  as  many  imbedded  in  the  skin.  From  this 
circumstance  it  is  &ir  to  infer  that  the  surrounding  water  at  the  time 
the  fish  became  infested  mnst  have  been  swarming  full  or  literally  alive 
with  free-swimming  Oerearice,  which  bored  into  every  exposed  part  of 
the  skin  of  the  fish ,  as  our  examination  of  the  apecimens  has  shown. 
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It  is,  of  course,  not  possible  with  the  material  at  present  in  my  hand» 
to  ideutify  the  species,  nor  can  we  do  more  than  indulge  in  snimist's 
as  to  what  most  be  the  hosts  id  which  the  Redia  or  nurse  stage  of 
the  parasite  resides.  That  probably  is  some  mollnsk  aboanding  near 
where  the  infested  Gunners  were  taken.  To  make  oat  the  complete 
life-history  of  the  parasite  which  we  are  now  dealing  with  would  prob- 
ably take  several  years,  and  would  iuTolve  the  necessity  of  a  prolonged 
residence  in  the  localities  wheru  the  infested  fish  were  taken  in  order  to 
be  able  to  trace  the  parasite  from  one  host  to  another.  All  that  we  can 
now  be  assured  of  is  that  the  cysts  contain  a  Cerearia  in  the  encysted 
or  pupa)  stage,  and  that  the  parasite  is  one  of  many  similar  forms  known 
to  infest  fishes  of  the  family  of  Cyprinidaf  especialiy  where  the  encysted 
state  also  occasionally  produces  papules  on  the  skin. 

The  accompanying  pathological  effecta  produced  by  means  of  physio 
logical  processes  are  of  the  greatest  interest  to  the  writer,  and  ore  signifi- 
cant in  connection  with  known  taota  relating  to  the  moTements  of  pig- 
ment or  color-bearing  cells.  These,  as  is  well  known,  are  specialized 
differentiations  of  ordinary  cells  charged  with  black,  brown,  red,  or  yel- 
low granules.  Why  the  presence  of  the  cysts  shonld  attract  pigment 
cells  or  cause  them  to  be  developed  in  places  normally  devoid  of  them 
is  the  qnestiou  raised  by  what  we  have  learned  from  a  stndy  of  the  tis- 
sue a^acent  to  the  cysts.  ^Normally,  and  for  a  very  obvious  reason,  the 
cornea  of  fishes  is  quite  transparent,  but  the  infested  corneas  of  the 
Gunners  before  as  have  pigment  cells  developed  around  the  cysts,  and 
they  thus  partially  intercept  the  light  passing  into  the  eye,  aa  already 
noticed.  Where  the  cysts  are  nomeroua  and  adjacent,  or  nearly  in  con- 
tact in  the  oomea]  tissue,  the  crowded  masses  of  pigment  cells  produce 
an  opaque  reticolum,  in  the  meshes  of  whioh  the  cyst«  are  lodged.  But 
aside  from  these  the  less  densely  aggregated  pigment  cells  in  the  vicin- 
ity are  of  the  greatest  interest,  especially  when  studied  in  relation  to 
the  structure  of  the  cornea,  the  principal  tissue  of  which  is  known  to 
be  laminated  and  to  contain  cellular  nucleated  bodies,  known  as  corneal 
corpuscles  of  a  flattened  or  depressed  form,  with  long  protoplasmic 
processes  extending  out  into  capiUiary  spaces  between  the  lamiufe,  and 
thus  in  stained  preparations  prodnoing  the  appearance  of  a  close  net- 
work of  fine  fibers  when  a  prepared  cornea  is  viewed  flatwise  by  trans- 
initt«d  light.  The  protoplasmic  processes  of  the  snperimposed  cor- 
poscles  existing  between  layers  of  a  slightly  different  depth  have  a 
tendency  to  run  at  right  angles  to  each  other,  and  the  stained  filaments 
of  corpuscles  of  different  lamios  therefore  t«nd  to  divide  the  trans- 
parent interspaces  of  the  corneal  substance  into  quadrangles.  This  is 
precisely  what  happens  in  some  cases  with  the  pigment  cells,  which 
have  accumulated  in  the  infested  cornea  of  the  Guuner.  The  color- 
bearing  plasma  of  the  pigment  cells  seems,  therefore,  either  to  have 
wandered  into  the  corneal  lacunae  previous^  occnpied  by  the  corneal 
corpuscles,  and  to  have  displaced  them,  or  the  corneal  corpuscles  them- 
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selves,  owing  to  the  irritation  produced  by  the  intrnding  parasite,  have 
developed  pigment  granuleH  in  their  interiors,  and  become  like  pigment 
«ella  in  optical  character.  Specimens  of  the  cornea  cleared  in  glyce- 
rine Bhow  this  criBS-cross  arrangement  of  pigmented  plasma,  embedded 
somewhat  like  the  warp  and  woof  of  a  loosely  woven  kind  of  oloth  in 
the  clear  corneal  sabstaoce.  More  usnally,  however,  the  pigment  cells 
are  anmodifled  chromatophores,  especially  where  they  lie  saperflcially 
and  do  not  fall  ander  tbe  influence  of  the  corneal  lacuna  iiormally  in- 
habited by  the  corneal  corpuscles,  where  they  of  course  would  have 
theil'  shapes  modified  to  correspond  with  the  form  of  the  bodies  which 
they  have  replaced, 

I  have  for  a  long  time  kiiown  that  the  chroinatophores  or  pigment 
«ellB  of  fishes  have  &  certain  power  of  movement  among  the  cells  of  the 
sbln,  especially  of  embryos,  and  that  they  nUt  only  slowly  change  their 
farm  btit  also  their  positions  by  means  of  what  cannot  be  regarded  as 
other  than  ti  sp^al  kind  of  iudepebdent  aid<bbc4d  fnigtatory  movement, 
lu  this  way  their  modes  of  aggtegation  are  sldfrly  altered,  while  an  act- 
ual growth  and  extreme  flattening  occurs  in  the  course  of  development, 
<1iiriiig  wliich  they  seem  to  cover  more  space  than  at  first,  and  I  am 
very  doubtful  as  to  whether  they  have  multiplied,  espedally  in  certain 
■case^,  so  as  to  cover  a  greater  area,  as  might  at  first  be  supposed.  This 
power  of  movemeht  of  the  pigment  celts,  I  believe,  explains  quite  readily 
the  aggregaUou  of  these  bodies  in  the  vicinity  of  the  parasitic  cysts 
found  in  the  skin  of  the  Cunner.  That  the  distribution  of  the  coloring 
tissue  has  been  modified  in  the  specimens  before  us  no  one  can  detiy, 
and  I  am  loth  to  believe  that  the  color-bearing  cells  have  been  multi- 
plied in  consequence  of  the  irritation  caused  by  the  parasites.  On  the 
fius,  for  example,  wherever  there  is  a  cyst  present,  there  the  pigment  Is 
sure  to  have  accumulated,  and  in  the  light  of  oar  present  knowledge  I 
«ee  no  more  satisfactory  explanation  of  the  fact  than  that  here  given. 

What  stimulus  other  than  irritation  would  be  adequate  to  produce 
the  physiological  impulse  leading  to  the  migration  of  the  color-bearing 
«eUSi  I  am  quite  unable  to  conceive.  Can  it  be  that  the  physiological 
fnnction  of  pigment  celts  is  in  this  case  defensive  or  reparativel  It  is 
possible,  in  consequence  of  their  nearness  to  the  irritating  cause,  that 
they  are  among  the  first  amoeboid  bodies  on  hand  to  attempt  to  assume 
some  pnttectlve  ftinction.  That  such  is  their  function  here  I  have  also 
Qo  doubt  whatever.  If  they  are  generated  In  consequence  of  the  irrita- 
tion produced  by  the  parasite,  which  ts  very  dottbtfbl,  then  is  there  all 
the  more  reason  to  suppose  that  tbjey  have  a  reparative  or  protective 
ftinction.  Of  one  thing  we  may  be  sure,  that  they  have  some  share 
either  directly  or  indirectly  in  carrying  on  some  salutary  metabolic  pro- 
cess, else  we  should  not  find  them  in  the  vicinity  of  the  cysts,  nO  matter 
whether  they  ate  developed  there  de  rwvo  or  have  migrated  into  their 
new  i>ositions  from  adjacent  groups  of  pigment  cells  which  are,  as  is 
well  known  already,  very  abundant  in  the  skiu  of  the  Onnnw. 

WASHmaTON,  Novetnber  7, 1883. 
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IS^^ODBNAI.  OF  a 
RHORB  OVBTEK  CO! 
TOR,  no.,  BDBinU  THB  SuaMBB  OF  188S.* 

Compiled  br  JOHN  A.  RTDER. 

[From  records  k^t  b;  J.  A.  Rfder,  George  V.  Shopud,  uid  H.H.Plwoe.] 

§  1.  (MosTLT  Mb.  Shepabd's  Becobd.) 

June  21. — Ur.  Byder  arrived  at  Mr.  Shepard's  in  oompao;  vith  Mr. 
Pierce. 

June  28. — Went  to  Oedar  Island  oyster-lieds )  dieoovered  do  eatoh  of 
8pat  OB  sfaells  planted  June,  nor  od  those  planted  ou  more  sandy  bot- 
toms  abont  tbe  10th. 

J%Me  30. — Messrs.  Pierce  and  Byder  left  in  tbe  afternoon  fbr  Hnow 
Hill,  to  settle  upon  some  plans  for  ezpedment. 

July  3. — Messrs.  Pierce  and  Byder  returned  to  the  Sbepard  House. 

July  5  to  7. — Were  employed  in  getting  the  pond  excavated  and  pre- 
pared for  oor  experiment. 

July  7, 11.30  a.  n. — (^ned  abont  two  doaen  oysters,  abont  one-tliird 
mate  and  two-thirds  female.  Placed  tiie  eggs  and  milt  at  once  in  a  ptul 
of  water  taken  from  the  creek  near  tbe  claire.  Obanged  the  water  in 
this  pail  at  1.30  p.  m.  At  4  p.  m,  contents  of  the  pail  were  ponred  into 
tbe  claire.  Eleven  stakes,  with  shells  strung  on  wire  attached,  placed 
in  tbe  pond. 

July  8, 10.16  a.  m. — Opened  two  dozen  oysters,  abont  two-fifths  male 
and  three-fifths  female.  These  oysters  seemed  to  be  in  better  spawning 
coaditiou  than  tbose  of  yesterday.  Temperature  of  water  in  claire, 
S5°  F. ;  in  creek  the  same  at  10  a.  m.  Temperature  of  air,  91°  F.  S|>e- 
cifio  gravity  in  creek  at  oyster  house,  1.0176,  United  States  Standard 
Coast  Survey  hydrometer  scale,  to  1,015;  in  claire  or  pond,  1.018;  in 
Cbincoteague  Bay,  1.020;  at  bead  of  eieek,  1.010. 

July  0,  11  a.  m. — Opened. two  dozen  spawning  oysters,  "natural 
growth."  Poured  this  spawn  into  pond  at  4  p.  m.  Temperature  much 
lower  than  yesterday.  Specific  gravity  in  creek,  1.018;  claire,  1.018, 
Tide  very  fbll.  (Spring  tide.)  Mr.  Byder  returned  to  Washington 
this  a,  m. 

'TbiajonrDftI  girea  a  daily  record  of  Ibe  vork  at  Stockton,  tbo  resnlfai  of  nhioli 
liave  already  been  pobliabed  in  Bnlletin  U.  S.  Fisb  Cominisslon,  vol.  HI,  pp.  281-294,  in 
a  paper  bj  tbe  editor  of  this  Journal,  entitled,  "  Kearinii  oyBters  from  artifleially  fer- 
tilised eggs,  together  with  uotea  on  pond-cniture,  &o."  Hesara.  Sbepard  and  Pierce, 
1  have  elsewhere  neglected  to  say,  bore  tbe  expense  of  excavating  the  poDd  ased  in 
the  experiment,  and  also  bad  tbe  gate  or  diaphragm  mode  which  was  placed  in  tbe 
trench  leading  from  tbe  pond  to  the  bay  In  order  to  confine  the  spawn  ponred  into  tbe 
incloenre.  A  letter  from  Mr.  Pierce  has  also  been  incorporated,  which  will  be  Inteieet- 
ing  aa  affording  further  confirmation  of  the  reenltii  claimed  in  my  first  paper,  the  title 
of  wbiob  has  been  cited  above. 
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July  10. — Put  oat  five  more  stakes,  with  date  marked  ou  tbem,  witli 
shell  collectors  attached;  L2  m.  opened  two  dozen  oyuters  (Potomac 
plants);  4  p.  m.  iioured  fry  into  the  pond. 

July  12. — Put  out  the  spawn  from  one  dozen  oysters  at  3  p.  m.  Tem- 
l>eratare  of  air,  8(P  F.    Put  out  four  stakett  with  shells  attached. 

July  13, 12  m,—  Opened  two  dozen  oysters,  natural  gjowtb,  well  filled 
with  eggs  and  milt;  4.30  p.  m.  poared  tbe  contents  of  the  pail  into  the 
pond.  Temperature  of  water,  82°  F.;  of  the  air,  83°  F.  Before  putting 
oat  fry  a  violent  thander  and  hail  storm  occorred. 

July  15. — Tbe  most  violent  thunder  storm  of  the  summer  at  9  p.  m. 

July  16, 1  p.  m. — Opened  two  dozen  oysters;  most  of  those  opened 
hod  hat  few  eggs  and  milt;  3^  p.  m.  ponied  the  spawn  into  the  pond. 
Temperature  of  water,  84°  F.;  of  air,  85^  F. 

July  17, 12  m. — Opened  two  dozen  oysters  well  filled  with  spawn. 
Poared  spawn  into  pond  at  4  p.  m.  Pat  oat  three  stakes  witli  ool- 
lectora  attached. 

July  18,  3  p.  m. — Opened  one  doeen  oysters  not  wdl  filled  witib  ripe 
spawn;  poured  into  pond  at  9  p.  m.  Temperatare  of  air,  09°  F.;  that 
of  water  not  observed.  Discovered  spat  on  shells  pat  ont  in  Oedar 
Island  Channel  June  1 ;  none  on  those  pat  out  later. 

July  20, 10.46  a.  m. — Opened  two  dozen  oysters  well  filled  with  spawn. 
At  3  p.  m.  poured  contents  of  pail  into  tiie  pond.  Pot  oat  six  more 
stakes  with  shetis  attached. 

S  2.  (Ms.  Pibbob's  Becoed.) 

July  33. — At  10.30  a.  m.  the  spawn  of  twelve  female  oysters  was 
mixed  with  tibe  milt  of  three  males ;  added  water  three  times,  and  after 
occasional  agitation,  carefully  poured  the  same  into  the  pond  at  1.30  p. 
m.    Pat  oat  six  new  collectors  marked  with  the  date. 

July  25. — Opened  about  thirty  oysters  and  took  spawn  fh>m  eighte«i, 
and  emptied  info  the  claire  at  3.30  p.  m.,  after  standing  in  pail  about 
four  boars.  Put  ont  six  new  collectors.  Last  evening  a  very  severe 
thunder  storm ;  wind,  almost  a  hurricane,  passed  over  the  claire.  Treea 
nearly  blown  down. 

July  28. — Opened  about  three  dozen  oysters  taken  yesterday  from 
Cedar  Island  Channel,  and  found  spawn  in  about  two  dozen  abandant, 
and  a  good  proportion  of  males.  Fat  out  five  collectors  and  poured. 
the  spawn  into  tbe  pond  at  2.45  p.  m.,  after  having  stood  in  the  pail 
two  and  a  half  to  three  hours.  Temperature  of  wator  in  clair,  81°  F.  ^ 
temperatureof  air  in  claire,  77°  F.;  temperatureof  waterinpail,  76°P.; 
in  bay,  79°  F. ;  in  creek,  79°  F.  Day  cloudy,  and  a  strong  sontherly  wind. 
Heavj'  rain,  with  some  thunder  and  lightning  in  the  early  evening. 

July  30, — Put  spawn  from  abont  two  dozen  oysters  into  the  i>ond 
after  it  had  stood  aboat  three  hours.  The  adults  from  which  this  spawn 
was  taken  were  fresh  from  the  ofT-sbore  beds  (Cedar  Island  Channel),  and 
seemetl  to  be  in  fine  condition. 
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Avgtut  I. — ^Took  spawn  &t>in  eighteen  oyBtera  taken  from  the  float 
at  oyster  hoase  and  bionght  from  Oedar  Island  ChanDel  three  days  ago. 
Spawn  seemed  poor,  coming  from  very  watery  oysters.  Spawn  stood 
in  the  pail  abont  three  and  a  half  hoars  and  was  pat  into  the  claire 
at  3.30  p.  va.  Temperature  of  water  in  claire  at  3.30  p.  m.,  84°  F.;  tern- 
peratore  of  air  in  son,  strong  south  breeze,  88°  F. ;  in  shade,  80°  F.; 
temperatore  of  water  in  pail  emptied  into  pond,  76°  F. 

Auguat  3. — No  spawn  to  be  got  from  inshore  oysters. 

Angtut  i. — No  spawn  to  be  got  from  oysters  taken  from  Oedar  Island 
ChaoneL  _ 

Augiut  5. — Fonnd  plenty  of  spawning  oysters  on  the  float  (at  oyster 
honae),  and  pat  that  taken  fittm  about  one  and  a  half  dozen  into  claire 
at  6.30  p.  m.  Temperature  of  air  in  the  sun  at  the  pond,  83°  F.;  tem- 
perature of  water  in  the  pond,  81°  F. ;  in  the  creek,  83°  F. 

Auguat  6. — Took  spawn  frttm  about  two  dozen  oysters  taken  from  the 
float.  These  oysters,  two  days  ago,  had  apparently  little  or  no  spawn 
In  them.  Found  a  good  proportion  of  males.  Spawn  emptied  into 
elaire  abont  10  o'clock.  Put  ont  five  new  collectors.  Temperature  of 
air  in  san  over  cJaire,  92°  F.;  of  water  in  claire,  79°  F.;  in  bay,  80°  F. 

Wednetday,  Aagual  22. — Had  Sharply,  a  laborer,  examine  pood.  He 
reports  the  discovery  of  several  young  oysters  of  considerable  size, 

Thursday,  August  23. — Went  to  the  claire  or  pond  io  person  and  made 
a  more  thorough  examination,  and  found  quite  a  numerous  set  of  spat 
on  collectors  put  in  place  July  7  to  12 ;  some  as  large  as  a  10-cent  piece; 
could  not  discover  any  on  collectors  of  a  later  date  with  the  naked 
eye;  sent  several  shells  by  mail  to  Mr.  J.  A.  Ryder,  at  Wood's  Holl, 
Ma«8. 

Auguat  31. — Examined  pond  and  found  a  set  of  spat  on  collectors, 
put  down  as  late  as  the  20th  August,  but  could  see  none  on  collectors 
of  a  later  date  with  the  naked  eye.  The  slimy  deposit  on  the  shells  is 
threat  and  is  apparently  increasing. 

§  3.  (Mehobanduh  bt  Mb.  Btdbb.) 

Summarizing  the  foregoing  data,  the  following  facts  {nay  be  especially 
noticed.  Seventeen  lots  of  ^awn  were  put  into  the  pond  from  July  7 
to  Aagost  6,  inclusive.  An  average  of  22  adult  oysters  were  sacrificed 
each  time  a  fresh  lot  of  spawn  was  obtained.  The  entire  number  of 
adult  oysters  sacrificed  was  378,  of  which  probably  not  more  than  half 
actually  yielded  spawn. 

Kine  lots  of  shell  collectors  were  placed  in  position  altogether,  fh>m 
July  7  to  August  6,  inclusive.  From  etevrai  to  as  few  as  three  were 
placed  in  position  in  one  day  in  the  pond.  The  whole  nnmber  of  collec- 
tors, consisting  of  stakes  supporting  garlands  of  oyster  shells  strung  on 
j^vanized  wire,  was  61. 
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I  4.   (EXTBAOT  FBOH  A  LETTBB  FBOH  Mb.   PiEBCB  TO  MB.  BtSBB, 

with  comments  bt  the  latteb.) 

Snow  Hill,  Woecesteb  County,  Maeylahd, 

October  10,  1883. 

Mt  DeAB  Me.  Etdke:  •  •  •  Before  writing  yoa  I  wanted  to 
again  visit  the  citure  and  theoysterbeda,  which  I  did  yesterday.  I  was 
not  able  to  diacorer  that  the  "brood"  (spat)  in  the  claire  had  increased 
either  iu  size  or  nqmtters.  We  placed  spine  of  the  shells  ia  the  opea 
bay  and  then  took  away  the  diaphragm,  so  that  now  the  claire  is  open 
to  the  bay.  It  seems  to  me  probable  that  the  great  amount  of  sediment 
[deposited]  apoB  the  shells  [in  the  course  of  tlie  experiment]  prevented 
a  large  part  of  the  catch  which  we  ought  to  have  had  ftom  fixing  itself 
to  the  collectors.  Perhaps  you  can  suggest  next  season  some  way  by 
which  that  difflcnlty  can  be  overcome. 

I  foaud  yesterday  some  very  small  oysters  on  the  shells  in  the  claire, 
and  in  the  open  bay;  on  the  shells  put  out  into  the  latter  in  June  there 
is  every  indication  that  the  catch  there  extends  from  soon  after  the  shells 
were  put  out  up  to  within  a  very  few  days.  Some  of  the  young  oysters 
[tak«n  from  the  bay,  this  sessoo's  spat]  measured  about  2  inches  Iqng, 
some  were  so  small  as  to  be  not  eaaUy  seen  by  the  eye,  except  upon  very 
close  examiuatioD.  •  •  • 
Most  sincerely,  yours, 

H.  H.  PIEBCE. 

P.  8. — It  may  be  interesting  to  yon  to  know  that  yesterd^  Mr.  Shep- 
ard,  in  opening, some  oysters  out  in  the  bay,  found  one  with  spawa 
enough  in  it  to  plainly  show,  in  fact  he  took  the  spawn  from  it. 

From  Mr.  Pierce's  question  as  to  the  cessation  of  the  growth  of  the 
spat  in  the  claire,  I  am  reminded  that  apparently  but  little  grovth  of 
the  shell,  either  of  the  adult  or  young  oyster,  occurs  after  cool  weather 
sets  in.  There  is,  in  fact,  a  marked  cessation  of  growth  about  the 
end  of  October,  as  is  shown  by  specimens  of  young  oysters  twenty- 
three  months  old  now  before  me.  lu  one  specimen  of  that  age  the 
spat  had  grown  during  the  first  season  to  be  1§  inches  in  diameter, 
after  which  there  is  a  sharp  oB^et  where  the  growth  had  ceased  in  the 
antnmu.  This  was  the  growth  accomplished  in  about  fonr  mouths; 
during  the  next  succeeding  nineteen  months  a  growth  of  only  3  Inches 
had  been  made,  so  that  the  total  length  of  the  shell  was  now  3g  inches 
measured  fhim  the  beak  to  the  free  edges  of  tlie  valvra.  In  other 
specimens  measuring  2^  inches,  but  of  the  same  age  as  the  preceding, 
there  ia  a  similar  sharp  oflset  where  the  layers  of  calcic  carbonate  form- 
ing the  spat  shell  cease,  and  where  the  first  year's  growth  suffered  tem- 
porary cessation. 

The  fact  that  the  young  oyster  should  stop  growing  appreciably  dur- 
ing the  autumn  and  winter  is  therefore  not  sarprisiQg,  and  this  fact- 
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may  possibly  be  connected  vith  another  of  some  aignificaDce,  namely, 
the  great  doTelopment  or  augmeotatioQ  of  the  Tolnme  of  the  connective 
tittsae  of  the  animal  during  the  winter  months,  when  oysters  are  said 
to  be  fot  or  in  good  condition.  This  increase  of  the  connective  tissne 
mass  in  hnlk  and  consistency  may  probably  be  regarded  as  a  winter 
storage  of  raBerre  material,  which  upon  the  approach  of  warmer  weather 
is  gradually  converted  into  germs.  Such  an  opinion  is  supported  by  a 
large  number  of  feets,  derived  from  a  study  of  the  minute  stmctare  or 
the  histology  of  the  oyster. 

Another  fact  of  considerable  inportanoe  is  what  Mr.  Pierce  notes  re- 
garding the  late  spawning  of  the  oyster,  wbiuh  is  in  accord  with  iny 
more  sxaet  observationa  made  in  1860.  I  then  found  that  spawning  or 
spatting  occurred  during  the  period  intervening  from  about  July  1  to  late 
in  October,  or  that  spat  fell  and  fixed  itself  Cor  a  period  extending  over 
atleast  three  and  a  half,  if  not  for  even  as  niach  as  four  months.  This 
would  indicate  that  in  the  case  of  the  American  species  it  is  probably 
possible  for  the  cultorist  to  avail  himself  of  the  chance  of  collecting  spat 
on  collecting  apparatus  put  oat  at  intervals  daring  the  whole  of  this 
prolonged  period  of  the  reproductive  activity  of  the  animal. 

Washington,  D.  C,  November  19, 1883. 


X4.-nOTBa  ON  TBB  BflBRHADBFI  FISHKMO  ttV  1883. 

By  08CAB  O.  FBIEDLAEIfDER. 

[FroDi  letters  to  Prof.  S.  F.  Boird.] 

The  result  as  far  as  dollars  and  cents  are  concerned  was  very  nnsatis- 
factory  this  year  on  account  of  the  poor  yield  of  oil.  We  had  a  large  catch 
ftom  onr  own  boats — about  50  per  cent,  more  than  last  year — ^26,053,250 
fish.  There  was  a  jield  of  49,900^  gallons  of  oil.  The  average  price 
was  39.6  cents.  The  above  quantity  included  2,611,800  fish  purchased 
from  outsiders. 

Last  year  we  had  23,996,650  fish.  Including  9,766,700  bought  from 
ontsiders.  These  yielded  121,563  gallons  of  oil.  The  average  price  was 
39  cents. 

This  year's  price  wonid  have  been  much  higher  had  it  not  been  for 
the  very  heavy  import  of  Japanese  fish  oil— something  entirely  new 
here.  The  fish  were  much  better  in  October  and  November,  and,  al- 
though the  weather  was  very  favorable,  only  small  bodies  of  big  sea 
menhaden  were  caught  here.  The  cat«h  on  the  east  end  of  Long  Island 
and  Rhode  Island  was  better  tban  here,  and  the  fish  yielded  about  double 
the  quantity  of  oil.  The  Church  firm  caught  with  four  steamers  over 
60,000,000  fish.     I  sent  some  of  the  last  caught  fish  to  Mr.  E.  G.  Black- 
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ford,asthey  were  fall  of  spawn.    The  spriug  and  snmiiierflsli  wore  bare 
of  epawD. 
New  York,  JTonemfcer  29, 1883. 

John  Doyle,  who  is  now  chief  engineer  on  the  New  York  and  Jamaica 
steamgfaip,  and  who  was  three  years  an  engineer  with  oa,  reports  a  solid 
body  of  Menhaden  about  the  let  of  last  month,  30  miles  off  Cape  Hat- 
teras.  This  steamer  passed  thiongh  this  immense  body  for  foorteen 
honrs;  they  were  apparently  bound  for  the  Onlf  Stream  and  were  fiiU  of 
sharks.  The  presence  of  the  latter  on  oar  coast  this  year  may  accoont 
for  the  scarcity  of  blnefish . 

Never  before  were  onr  flfihermen  so  mni^  troubled  by  sharks  as  this 
year,  and  oar  catch  of  sharks  was  oopreoedented. 

New  Yobe,  Deeember  3, 1883. 


U^JBKTH»I»  OV  CATCBllfe  OKABS. 

Br  ncmEHAniN  *  co^ 

{FMfcATBof  hermelioaUj  aeaJed  goods,  snoh  asoraba,  oyBters,  olanu,  &o.] 

Our  crab  catch  has  been  greatly  lessened  this  seasou  by  the  high 
winds  tiat  have  almost  constantly  prevailed  along  the  coast.  We  catch 
now  with  trot  lines,  one  man  in  a  small  row-boat  attending  each  line. 
It  has  occurred  to  as  that  if  we  coald  nae  sloops  or  schooners  with  dip . 
or  other  suitable  nets,  we  wonld  be  able  to  work  regardless  of  the  gea- 
erai  winds. 

Your  familiarity  with  the  habits  of  the  crab,  and  your  knowledge  of 
the  methods  of  taking  Ssh  both  in  this  country  and  abroad,  suggests  that 
yon  might  know  of  some  net  that  would  answer  our  purpose  better  than 
the  trot-liae. 

Hampton,  Va.,  Ootoba-  8, 1883. 

Beplt  by  Pbopebsob  Baibd. 

I  am  inclined  to  doubt  very  much  whether  it  would  be  possible  to  use 
nets  in  the  capture  of  crabs,  especially  such  as  would  have  to  remain 
for  any  length  of  time  under  water,  or  where  a  considerable  number  of 
crabs  were  collected  together.  Yon  would,  I  think,  find  that  those 
meshed  would  be  immediately  devoured  by  ^eir  more  fortunate  fellow 
or  by  accompanying  ^sh. 

There  are  various  forms  of  traps  which  might  be  used  for  catching 
fish  by  baiting ;  bat  yon  are,  of  coarse,  familiar  with  all  of  these. 

WashikotoM,  D.  0.,  October  12, 1883. 
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Vol.  ly,  IVo.  4.     Washington,  B.  C.      JkprU  Iff,  t884. 


Br  J.  W<  COLMflfS. 

[From  a  letter  to  Prof.  8.  F.  B^rd.] 

The  following  focte  which  I  ]ia,va  obtained  &om  Gapt.  Adoniram  J. 
Barnham  relative  to  a  craiae  be  made  Uwt  month  in  seaieh  of  mackerel 
in  the  waters  off  Block  Island,  Montaak,  and  Sand;  Hook,  may  prove 
of  some  ioterest  to  yon ;  therefore  I  take  the  liberty  of  sabmittiag  them 
to  your  cooaideration. 

Oaptaio  Buniham  left  Provinc^town  on  November  1  in  the  eobooner 
Hereward,  of  Gloucester.  The  veasel  was  fitted  for  parse-eeining,  hav- 
ing one  eeiae  boat  and  two  seines.  Besides  this,  she  carried  a  gcM>d  sup- 
ply of  the  best  meohadeu  bait  for  tolling  up  mackercJ,  aud  plenty  of 
jigs  and  lines. 

The  wind  hlew  strong  from  the  westward  on  the  day  that  the  Here- 
ward left  Provincetown ;  therefore  she  anchored  that  night  at  Hyanuis. 
On  the  following  morning  she  got  underway  and  beat  over  to  Tarpaulin 
Cove,  where  she  lay  until  the  next  day.  Leaving  Tarpaulin  Cove  early 
on  the  morning  of  November  3,  with  a  moderate  northwest  wind  Cap- 
tain Bumham  stood  out  of  Vineyard  Sound,  ftvm  whence  be  steered  off 
to  the  southward  of  Block  Island.  When  about  8  miles  southwest  of 
Block  Island  he  hove  to  aud  "tried"  for  mackerel,  throwing  out  groand 
menhaden  toll-bait.  He  "raised"  a  school  of  tiukers  aud  caught  50 
or  60  fish,  which  averaged  about  10  inches  in  length.  These  mack- 
erel seemed  disincUned  to  take  the  hook,  though  they  were  quite  plenty 
alongside  the  vessel ;  not,  however,  sufficiently  abundant  to  warrant  set- 
ting a  seine  around  them.  Another  trial  was  made  about  7  to !:!  miles 
farther  south,  with  the  same  result  as  before,  small  mackerel  being 
tolled  up  and  about  60  of  them  caught. 

"  It  was  a  beantifiil  evening, "  says  Captain  Bumham,  "  and  probably 
we  should  have  seen  some  schools  if  mackerel  had  been  plenty." 

That  night  the  wind  blew  up  fresh  &om  the  southwest,  and  the  Here- 
ward ran  into  iTew  London,  where  she  lay  over  Sunday,  November  4. 
Monday  morning,  November  5,  the  wind  having  moderated,  the  schooner 
got  under  way,  and  passing  Block  Island  and  Montauk — the  latter  in 
the  afternoon— stood  off  on  a  south-southeast  coarse,  the  wind  being 
southwest  by  south.  The  morning  of  November  6,  the  Hereward  hove 
to  and  *'  tried  "  for  mackerel  TO  miles  south-southeast  from  Montaak, 
her  position  being  latitude  39o  66'  north,  loogtitode  71°  03'  west  No 
mackerel  were  tolled  up.  Two  other  attempts  were  made  during  the 
Bull.  U.  S.  F.  0.,  84 4 
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,  (lay  to  "  raise"  fish,  bat  vitbout  sacoess.  After  making  the  moniiDg 
txial  the  achooner  stood  27  miles  vest  by  south,  and  faove  to  in  latitude 
39^^  49'  nortb,  longtitude  71°  37'  west,  '^e  last  trial  for  the  day  was 
made  20  miles  west  of  the  locality  last  given,  in  latitude  39°  47'  north, 
longtitude  72°  04'  west. 

During  the  day  Captain  Bnmbam  saw  flocks  of  sea  geese  {Phalaropts)} 
IpiUs  were  fairly  abundant,  and  occasionally  a  ganuet  was  noticed. 
Shoals  of  porpoises  were  also  seen,  bnt  no  whales.  While  the  birds 
and  porpoises  are  considered  as  indications  of  the  presence  of  mack- 
<-rel,  Captain  Bumham  looks  upon  the  absence  of  whales  as  qaite 
significant,  since,  he  says,  *'iD  this  locality,  in  spring,  whales  are  almost 
always  seen  where  there  are  large  bodies  of  maekerel." 

After  making  the  last  trial  for  the  day,  the  Hereward  beaded  in  for 
Fire  Island,  and  between  3  and  4  o'clock  on  the  morning  of  the  7th, 
when  some  18  to  20  miles  from  the  land,  the  vessel  ran  titfoagh  5  or  6 
schools  of  small  fish  which  Captain  Bnmham  thought  were  tinker  mack- 
erel of  the  size  usoally  called  "  spikes."  At  that  time  the  wind  was 
blowing  strong  iivm  noithwest,  and  the  Hereward  stood  in  under  the 
land,  and  finally  worked  over  to  Sandy  Hook  lightship,  which  was 
reached  about  3  p.  m.  About  sunset  of  the  same  day  the  wind  mod- 
erated, and  during  the  night  the  schooner  ran  off  southeast  from  the 
Hook.  On  the  morning  of  the  8th  she  hove  to  about  30  miles  south- 
east from  the  highlands  of  Neversink,  where  small  mackerel — 8  to  9 
inches  in  length — were  tolled  up,  and  about  a  half  barrel  caught  ou  hbok 
and  line.  ISo  large  or  medinm-^ized  mackerel  were  noticed,  even  in  the 
water. 

There  was  a  moderate  to  brisk  breeze  from  southwest  to  sonth-south- 
west  during  the  day.  After  the  morning  trial  mentioned  above,  Cap- 
tain Bumham  stood  off  shore  on  a  southeast  course  until  the  vessel  was 
88  miles  frvtm  the  land.  Attempts  were  made  to  "raise"  mackerel  at 
intervals  of  10  or  15  miles  during  the  day,  bnt  without  success.  About 
GO  to  70  miles  froai  the  land,  sea  birds  were  the  most  abundant,  bnt  be- 
yond that  limit  few  were  seen. 

After  making  the  last  "trial"  for  fish  for  the  day  the  Hereward  ran 
16  miles  north-northeast,  and  hove  to  until  the  moon  set,  which  was 
about  midnight ;  after  which  she  ran  for  Sandy  Hook,  a  bright  lookout 
being  kept  for  fish.  Wheo  she  was  about  60  miles  off  the  land,  saw 
scattering  small  fish,  which  were  thoaght  to  be  "  spikes."  This  was  not  far 
from  the  locality  where  we  saw  small  fish  darting  about  on  the  morning 
of  November  6,  when  we  were  running  for  the  Gulf  Stream  in  the  Alba- 
tross. 

Though  the  Hereward  ran  throggb  these  fish  for  nearly  an  hour,  they 
were  uot  seen  in  sufficient  abnndance  to  set  the  seine,  even  had  they 
been  of  larger  size.    As  it  was,  they  were  too  small  to  be  of  any  use. 

Captain  Bumham  spoke  a  New  York  pilot-boat,  part  of  the  crew  of 
which  went  on  board  the  Hereward.    In  answer  to  inquiries,  the  pilots 
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said  that  tbey  bad  never  seen  mackerel  in  the  water  off  Xew  York,  ex- 
cept in  the  spring,  when  the  flah  were  moving  north. 

The  Hereward  atood  in  to  the  land,  and  went  into  Sandy  Hook,  where 
she  lay  until  November  13,  the  weather  in  the  mean  timu  being  too 
rough  for  the  prosecution  of  further  researches.  Leaving  the  Hook  on 
the  13th,  she  ran  down  the  south  side  of  Long  Island,  at  a  distance  from 
the  land  of  3  to  5  miles.  The  wind  was  blowing  strong  fh>m  the  west- 
ward at  the  time,  and  no  fish  were  seen ;  indeed,  there  would  have  been 
little  probability  of  seeing  any  in  such  weather,  if  mackerel  had  been 
plenty  in  the  locality.  No  ftirther  attempt  was  made  to  find  fish,  for 
CipUin  Bumham  came  directly  home  to  Gloucester,  and  gave  up 
mackerel  flahing  for  tbe  season. 

GLOnoBSTBB,  Mass.,  DecenAer  II,  1883. 


Bjr  ANDREW  L.  SILEB. 

[Front  ft  letter  to  Piof.  S.  F.  Baird.] 

I  intend  devoting  the  most  of  my  time  to  fish-growing,  as  it  is  only 
a  question  of  time,  and  that,  at  the  present  rat«  of  depletion,  a  very 
short  time,  when  the  food-fishes  inhabiting  our  waters  will  become  so 
scarce  that  they  will  not  be  found  in  our  markets.  In  Pangoitch  Lake^ 
near  this  place,  tbe  fish  are  being  rapidly  exhausted,  although  tbe  fish- 
ermen that  fiah  that  body  of  water  say  tbat  the  fish  are  as  plenty  as 
tbey  were  ten  years  ago ;  bnt  at  present  the  average  weight  of  the  fish 
caught  ont  of  that  lake  is  1  pound,  while  the  fish  caught  eight  or  ten 
years  ago  averaged  3  pounds. 

The  time  is  very  near  at  hand  when,  if  we  have  fish  iirom  Panguitch 
Lake,  we  will  have  to  restock  it  with  Schoodic  (or  land-locked)  salmon 
or  white-fish,  or  both. 

I  add  an  extract  from  tbe  Deseret  ^ews  in  regard  to  the  fish  of  Bear 
Ijake.  The  same  thing  that  has  taken  place  there  will  certainly  take 
place  in  the  lakes  of  Utah  unless  our  Territorial  legislature  takes  steps 
to  restock  our  waters. 

"The  famed  Bear  Lake  covers  some  1^0  square  miles,  and  washes  on 
three  sides  the  rolling  hills.  It  used  to  be  full  of  fiuny  beauties,  splendid 
speckled  trout.  Some  weighing  nearly  20  pounds  have  come  from  there; 
but,ala3,  through  unlawfhl  methods  and  at  unseasonable  as  well  as  sea- 
sonable times,  is  now  only  a  pleasant  memory  of  tbe  past.  Mullet  and 
suckers  roam  the  unfathomed  depths  and  glide  in  the  tributaries  and 
outlet  of  the  lake." 

HiixsDALi:,  Utah,  January  21, 1884. 


Digitized  ByGOOgle 


52       BULLETIN  OF  THE  UNITED  STiLTEB  FISH  COHUISSION. 


Ht  wiixiah  net  a.  habebsham. 

[Prom  *  letUr  to  Prof.  B.  F.  Baiid.] 

Lying  Aovn  od  my  stomach,  on  a  rock  in  a  pool  where  I  sat  luid 
killed  many  salmon  with  a  fly,  I  observed  in  July  aud  August  the  male 
use  his  hook  on  the  female,  pressing  her  seek  iq  his  mouth,  just  as  he 
does  in  spawning  time,  showing  the  nse  of  it  long  before  that  period. 

The  mn  of  salmon  this  ye»r  was  very  fair,  and  the  flsh  more  plomp 
than  I  ever  saw  Lhem  before.  When  I  had  the  pool  to  myself,  I  killed 
about  half  a  ton  a  week.  I  remark  this  because,  for  several  years  back, 
there  have  been  all  kinds  of  predictions  that  the  supply  was  disappear- 
ing, t^  Cuiadian  often  ascribing  it  to  breeding  houses,  whereas  it  is 
well  knowu  to  all  the  intelligent  old  Indians  that  their  appearance  and 
disappearance  used  to  be  the  same  in  spearing  time.  Salmon  flocked 
in  crowds  for  two  and  three  years  consecutively  aud  then  disappeared 
in  a  similar  way.  Tbls  year  the  supply  on  the  Bestigouche  main  Biver 
was  great,  and  very  small  on  its  branches,  the  Vat^iedia  and  TTpsal- 
quit^. 

Sayahsau,  Oj..,  Novmnber  27, 1883. 


1*.— AnSBICAR  I.AKB  TBODT  AlfD  VHII'EVIBH  IN  VBAI1CE. 

Br  nOMSIECB  VAHHETER. 

[Extraot  from  letter  to  the  Society  of  AcclimatizBtioD.*] 

I  have  just  visited  the  piscicnltaral  establishments  of  Yirellee  and 
Ohaulieu,  and  I  have  had  the  pleasure  of  ascertaining  that  the  eggs  of 
the  ombte- chevalier  {Sabno  salvetinus),  which  you  had  the  kindness  to 
send  me,  are  all  hatched.  It  is  the  same  way  with  the  Coregonua  albus  and 
with  the  Salmo  namayoush,  which  came  ont  equally  well,  and  the  young 
alevins  are  Aill  of  life.  In  regard  to  the  eggs  of  tront  from  the  lake  ot 
Garde  sent  recently,  we  are  ex[»ectiDg  them  to  hatch  every  day.  We 
have  lost  scarcely  3  per  cent,  of  these  eggs.  The  most  assiduous  at- 
tention is  given  to  these  different  species,  and  I  am  happy  to  communi- 
cate its  good  results.  Everything  leads  to  the  expectation  that  the 
period  of  aleviusge  will  be  as  prosperous  as  that  of  incubation. 

*  BnlleUn  HbubimI  de  la  Boelitt  NaHonale  d'AocUmatation  de  Franoe.  ttan,  1883. 
pp.  173, 174. 
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^.  iM^THB  FIIWBKIBa  OF  NSW  EBAI^ANS. 

Br  JARES  HECTOR,  Id.  D. 

[From  HandUook  of  New  Zefttuid,  1083.] 

Ken*  Zealand  is  the  chief  center  of  the  southern  wliale  fisheries,  and 
at  certain  seasons  the  less  fiequented  harbors  are  visited  by  whalers  for 
the  purpose  of  refitting  and  carrying  on  shore  fishing  and  barreling 
their  oil.  These  are  generally  American  ships,  hat  Otago  and  Auck- 
land whaling  ships  are  also  equipped  by  S'ew  Zealand  owners.  The 
sperm  whale  abonnds  in  the  region  of  the  ocean  lying  to  the  northeast 
of  New  Zealaod,  but  stragglers  are  foand  all  round  the  coast.  In  tbo 
open  sea  and  to  the  south  the  moat  prized  whale  next  to  the  sperm  is 
tlie  black  whale  or  tohoro  {Ewb(U<B»a  auttrtUit),  which  is  like  the  right 
wbaleof  the  North  Sea,  but  with  baleen  of  less  valae.  Along  the  shores 
the  chief  whales  captured  are  the  hump-back  (Megaptera)  and  rorqual 
(8ibbaldiu9),  which  become  very  abundant  when  not  disturbed  for  a  few 
years. 

VALUE  OF  WHALE  OIL. 

In  1876,  20,845  gaUoBB  of  blaek  oU  were  exported,  valaed  at  £4,100,, 
and  7,775  gallons  ef  sperm,  valaed  at  £2,894.  In  1877, 15,047  gaUoDS 
of  sperm-whale  oil  were  exported,  valued  at  £i^0S2.  In  1881,  20,686 
gaUena  of  q>erm- whale  oil  were  eziH>rted,  valaed  at  iB5,OS0. 


The  sea-bear  or  fur  seal  (Aretocephalma  einerew)  is  found  on  the  remote 
parts  of  the  coasts,  abont  a  thoosand  skins  being  taken  every  year  by 
boating  parties.  In  187S  there  were  exported  2,767  seal-skins,  valued 
at  £4,050;  and  in  1877  there  were  exported  1,503  seal-skins,  valaed  at 
£1,652.    Id  1881, 1,259  sealskins iwere exported,  valaed  at  £1,717. 

The  fishes  which  we  flad  iu  the  Kew  Zealand  seas  on  the  whole  rep- 
resent the  characteristic  forms  of  the  soathern  or  Lusitanian  provinces 
of  Earopean  coasts.  In  other  words,  onr  New  ZeaJand  fishes  resemble 
those  which  are  found  on  the  coast  between  Madeira  and  the  Bay  of 
Biscay  more  than  they  do  those  which  are  caught  abont  the  north  of 
Scotland.  Of  33  sea  fishes  that  are  used  as  food  in  New  Zealand,  w» 
have  among  the  constant  residents  of  all  parts  of  our  coast  the  Hapukn, 
Tarabihi,Trev«lly,Moki,Ana,  Bock  Cod,  Wrasse,  and  Patiki;  aod  while 
the  Snapper,  Mullet,  and  Oumet  are  only  met  with  iu  the  north,  the 
Trumpeter,  Butterfish,  and  Bed  Cod  are  confined  to  the  south.  But, 
with  the  exception  of  Patiki,  or  Flounder,  and  the  Bed  Cod,  none  of 
these  are  representatives  of  fishes  that  are  common  even  in  the  south 
of  BritaiDj  while  &om  }ihe  more  northern  seas  similar  fishes  are  alto- 
gether absent. 
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In  addition  to  those  which  remain  throughout  the  year,  a  very  ]arge 
number  of  the  fishes  of  the  Kev  Zealand  coast,  owiug  to  its  geographi- 
cal posidou,  are  pelagic  in  their  habits,  aud  roam  over  a  wide  range  of 
ocean,  visiting  our  shores  only  irregularly  in  pursuit  of  food.  Of  the 
edible  fishes  of  this  class,  by  far  the  largest  number  are  visitors  from 
-warmer  latitudes,  such  aa  the  FrostflBh,  Barracouta,  Horse-mackerel, 
King-fish,  Dory,  Warehon,  Mackerel,  and  Gar-fish,  while  only  the  Ling, 
Hake,  Haddock,  and  a  few  other  fishes,  which  are  rare,  and  worthless 
as  food,  are  among  those  of  more  southern  types  which  reach  the  New 
Zealand  coast  in  their  migrations. 

There  is,  however,  do  reason  to  compltuu  of  any  want  of  useful  va- 
riety in  the  liTew  Zealand  fishes  as  compared  with  Britain,  for  we  And 
that  out  <]f  20U  species  of  fishes  enumerated  as  occurring  in  the  British 
seas,  including  many  which  are  extremely  rare  or  only  occasional  vis- 
itors, only  40  are  considered  to  have  a  marketable  value.  In  New  Zea- 
land, notwithstanding  our  very  imperfect  knowledge  (especially  with 
regEU^  to  the  gregaiioaa  tribes,  which  there  is  reason  to  believe  inhabit 
shoals  at  some  distance  firom  land),  out  of  192  sea  fishes,  some  of  which 
are  only  known  &om  single  specimens,  we  have  nearly  as  many  varie- 
ties nsed  for  food  as  are  brought  to  market  in  the  British  Islands. 

Of  140  species  of  fish  enumerated  as  fonnd  in  New  Zealand,  67  spe- 
cies EU«,  so  far  as  we  know,  pecniiar  to  New  Zealand ;  76  are  common 
to  the  coasts  of  Anatralia  or  Tasmania;  while  10  species  are  found  in 
}few  Zealand  and  other  places,  but  not  in  the  Anatralian  eeas.  New 
Zealand  ichthyology  thus  presents  a  very  distinct  character,  the  thor- 
ough deciphering  of  which  afforda  a  wide  field  for  fiitnre  observation 
and  sdeutiflc  investigation. 

The  following  is  a  list  of  the  fishes  which  are  chiefly  met  with  in  the 
market: 

Hapoka Oligorus  gigaa. 

Kahawai Arripis  salar. 

Sed  Sniper Antbias  richardsoni. 

Snapper Pagros  unioolor. 

Tarakihi Chilodactylus  macropteros. 

fEmmpeter Latria  hecateia. 

Ifoki — Latris  ciliaris. 

froatflsh Lepidopus  candatns. 

Barracoota Thyrsites  atun. 

Horse-mackerel Trachums  trachorus. 

Trevally Caranx  georgianna. 

King-fiah Seriola  lalandii. 

John  Dory Zeus  faber. 

Boar-flsh Oyttus  australis. 

"Warehon.... Neptomenns  brama. 

JMackerel Scomber  auatralasicns. 

Bock  God Percis  colias. 
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Gnroaitl Triglakamn. 

Mallet Mugil  pernsii. 

Sea-mnllet i. AgoDostoma  forsteri. 

Spotty Labrichthys  botbryocoamos. 

Botter-flsh Ooridodax  puUus. 

Haddock Gadus  aostralis. 

Bed  Cod Lotella  bacchas. 

^biting Pseadopbycis  brevmscalas. 

Ling: GeDypteruB  blacodes. 

Tnrbot AmmotretiB  gnDtheri. 

Brill Pseudorhombos  scapbus. 

Flounder  or  Patiki Bbomboaolea  monopos. 

Sole Peltorbampbosnoveezealandue. 

Gar-flsh... Hemirhamphas  intermedins. 

Grayling Prototroct«8  ozyrhyncbas. 

Smelt Betropiona  ricbardaoni. 

Kokopa Galasias  fasciatus. 

Minnow Galazias  attenuatas. 

Sand-eel Gonorhynohua  greyi. 

Auchovy Engranlis  encraaicbolns. 

Pilchard  or  Sardioe Olapea  sagax. 

Sprat Olapea  aprattns. 

Eel  (tana) : Angnilla  aacklandii 

Black  Bel Angailla  auatralia. 

Conger  Eel Oonger  Talgaris. 

Silver  Eel OongromnrsBna  babenata. 

Z;eat^eijacket Monaoanthus  convexiroatria. 

Smooth-honnd Maatelna  antarcticue. 

Sting-ray Trygon  thalassia. 

Skate R^a  nasuta. 


•■.-A  JBABIim  nOMSTBB. 

By  BICHABD  A.  PBOCTOB. 

[From  tbe  NewcMtle  Weekly  ChioDicle.] 

Tbe  discovery  of  a  strange  sea  oreatnre  near  St.  Elmo  illustrates  tbe 
tnith  of  what  I  had  remarked  a  fbw  daya  earlier  aa  to  tbe  smallneHs  of 
oar  knowledge  of  tbe  denizens  of  tbe  mighty  deep.  The  caae  is  inter- 
esting not  only  in  its  bearing  on  tbe  accoanta  of  sea  monsters  of  species 
as  yet  anknown,  bat  also  becanae  it  seema  aa  tbougb  in  tbe  present 
case  evidence  of  the  existence  of  a  tolerably  numerona  race  of  creatures 
had  been  obtained. 

To  begin  with,  the  account  is  not  characterized  by  any  evidence  of 
an  attempt  to  excite  wonder  by  untrutbs.    The  animal  seen,  though 
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nnlike  any  known,  would  not  be  iu  itself  veiy  marvelons.  Omitting 
details  of  no  importance,  the  accoant  mns  tbas: 

While  the  boats  of  Captain  Seymotu's  bark  Hope  On  were  on  tbe 
watcb  for  whales  off  the  Pearl  Islands  (between  40  and  50  mUe«  from 
Panama)  the  water  broke  a  short  distance  away,  and  Captain  Seymour 
made  ready  for  a  whale.  But  a  bead  like  that  of  a  horse  rose  from  the 
water  and  then  dived.  The  creature  was  seen  by  all  the  boat's  crew. 
Captain  Seymour  describes  the  animal  as  almost  20  feet  in  length,  with 
a  handsome  horse-like  head,  with  two  nnicom-shaped  boms  protruding 
&om  it.  The  creature  had  four  legs  or  double-jointed  fins,  a  brownish 
bide,  profusely  speckled  with  large  black  spots,  and  a  tail  which  ap- 
peared to  be  divided  into  parts.  The  creature  was  seen  on  two  difierent 
days,  and  if  Whales  had  not  been  about  at  the  time,  an  effort  would 
have  been  made  to  catch  it.  Captain  Beymour  and  his  officers  agree  in 
considering  that  the  creature  is  peculiar  to  the  locaUty,  and  that  it 
conld  easily  be  killed  with  lances  and  guns.  It  is  important  to  notice 
that  officers  of  the  Pacific  Hidl  Oompauy  state  they  have  seen  the 
animal  on  several  occasions,  but  not  so  closely  as  did  the  offlocrs  and 
men  of  the  Hope  On. 

The  nearest  account  of  any  strange  animal  akin  to  that  seen  by 
Captain  Seymour  and  his  men  is  the  account  of  a  marine  ormtare,  sup- 
posed tA  be  a  sea  serpent,  seen  in  1817  near  Cape  Ann,  Massaohnsetts. 
Eleven  witnesses  of  good  repntataoo  gave  an  oath  before  magistrates 
(one  of  whom  had  himself  seen  what  they  had)  a  description  of  a  crea- 
ture like  a  serpent,  dark  brown  in  color  (some  said  mottled),  with  white 
under  the  bead  and  neck.  The  head  of  this  creature  was  as  large  as  a 
horse's,  but  shaped  like  a  serpent's,  and  the  animal  was  estimate  as 
exceeding  60  feet  in  length.  Colonel  Perkins  noticed  an  t^pearance  in 
the  front  of  the  bead  like  a  nngle  horn,  but  other  observers  thought  this 
was  the  monster's  tongue. 

The  evidence  now  obtained  confirms  the  theory  which  was  advanced 
in  1848,  and  has  since  been  maintained  by  Oosse  and  others,  that  a 
race  of  marine  animals  exists,  including  probably  several  varieties, 
which  is  characterized  by  a  serpentine  uec'k,  a  head  small  compared 
with  the  body  but  large  compared  with  the  tbtchness  of  the  neck,  an 
air-breather,  and  deriving  its  propulsive  power  from  paddles;  in  other 
words,  a  modem  representative  of  the  long-necbed  Plesiosaurians  of  the 
great  secondary  or  Mesoeoio  era.  Creatures  of  this  elaes  have  been 
aptly  compared  to  what  woold  be  formed  by  drawing  a  serpent  through 
the  body  of  a  sea-tnrtle. 

London,  Bnoland,  1884. 
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Br  R.  8-  TABR. 

[From  »  letter  to  Prof.  8.  F.  Baird.] 

While  Id  Gloucester  recently  I  made  some  iuqairies  in  regard  to  the 
report  that  small  cod  of  tlie  species  Qadu^  morrhua  vere  very  abuniaat 
in  the  harbor.  AltboDgh  I  waa  there  in  the  wrong  season,  still  I  think 
that  I  ascertained  enough  informatioQ  to  establish  beyond  a  doubt  that 
stnall  cod,  some  as  large  as  14  inches  in  length,  belonging  to  0.  morrhua, 
are  extremely  abandaut  at  Gloucester;  and  as  these  b^ongto  the  spe- 
cies which  is  at  present  almost  entirely  deep  sea,  it  seems  evident  that 
we  most  look  to  some  other  causes  than  natural  ones  to  explain  the  ap- 
pearance of  such  great  numbers  in  so  small  an  area,  for  as  fiar  as  I  can 
find  oat  only  one  other  school  has  been  seen  along  the  Kew  England 
co^t  in  shallow  water.  I  talked  with  several  fishermen,  and  they  all 
reported  the  abundance  of  the  "  silver  gray  cod,"  which  could  not  be 
distinguished  by  them  iVom  thedeep-sea  cod.  The  most  intelligent  and 
observing  of  all  with  whom  I  spoke  was  Mr.  iEfdwin  F.  Parsons,  of  East 
Olonceater,  who  expressed  a  willingness  to  correspond  with  you  upon 
the  subject,  and  also  ta  make  preparations  of  specimens,  under  your  di- 
rection, if  yoti  desired  it 

He  told  me  that  in  the  spring  and  summer  for  the  two  past  seasons, 
while  fishing  for  t>alt  fbr  his  lobster  traps,  he  l4>ok  great  niunbers  just 
outside  of  Ten-Pound  Island.  Their  abundance  dwindled  down  until 
in  February  they  were  least  abundant.  Last  spring  the  largest  flsh 
weighed  4  or  5  poands,  and  often  in  a  day  100  pounds  wonld  be  the  re- 
anlt  of  his  catch.  He  did  not  fish  especially  for  these,  bat  simply  for 
bait  for  his  traps.  The  cod  he  wonld  sell,  while  the  oth^  fish  would 
serre  his  purpose.  He  thinks  that  he  can  see  three  generations,  the 
largest  weighing  S  pobhds  and  the  others  considerably  smaller.  Al- 
though he  has  been  fishing  for  seven  or  eight  years,  never  before  188^ 
did  he  find  deep-sea  cod  in  any  numbers  inside  of  Gloacester  Harbor. 
Taking  into  account  this  fact,  Mr.  Parsons  feels  confident  that  they  caa 
be  no  other  than  the  flsh  pnt  into  the  harbor  in  1879 ;  and  he  wished 
me  to  say  that  he  feels  thankful  for  the  money  he  had  made  and  the 
chowders  he  has  had,  as  he  expressed  it,  at  the  expense  of  the  Fish  Com- 
mission. Considerable  enthusiasm  is  expressed  among  the  fishermen 
in  regard  to  this  matter,  and  they  feel  anxioas  that  the  work  started  in 
1878  shall  be  continued.  Kot  only  are  these  flsh  caught  in  the  outer 
harbor,  but  even  in  the  innermost  docks  of  the  inner  harbor,  boys,  while 
fishing  for  floonders,  frequently  land  gray  cod.  This  is  extremely  re- 
markable— that  snch  cod  should  be  found  in  the  very  impure  water  of 
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the  docks.  Bat  still  this  is  asserted  by  many.  Hy  consin,  Mr.  Spinney, 
Trbo  for  many  years  was  a  practical  flsherman  and  a  good  obBerver,  and 
now  the  bead  of  a  firm  which  bandies  thousands  of  cod  every  month,  has 
examined  them  critically  and  compared  them  with  deep-sea  cod,  anil  said 
positively  that  they  were  the  same.  The  specimen  sent  by  Mr.  Wonson 
18  6.  nwrrkua.  If  yon  wish  specimens  in  alcohol  Mr.  Spinney  will  ob- 
tain any  that  you  want  upon  receiving  directions  from  you.  Mr.  Spin- 
ney sees  nearlyall  the  cod  which  enter Oloncester,  and  upon  being  aaked 
if  the  gray  cod  was  found  at  other  points  along  the  coast  he  said  that 
the  only  instance  that  he  knew  of  was  the  case  of  a  vessel  which  had 
just  landed  ISbarrelsof  cod  taken  in  shallow  water  near  Mount  Desert. 
I  went  to  the  wharf  and  found  the  fish,  which  proved  to  be  morrkua,  14 
inchea  long.  I  obtained  two  specimens  for  the  National  Mnaeom.  They 
seemed  to  run  abont  the  same  sise,  varying  atwnt  1  inch  in  length,  and 
'Correspond  in  size  almost  exactly  with  the  specimens  taken  at  Glouces- 
ter. These  may  be  a  portion  of  the  cod  from  Gloucester  emigrating 
ftom  their  original  home.  As  this  was  the  only  case  which  I  could  find 
of  the  O.  morrhua  being  found  in  shallow  water,  outside  of  Gloucester, 
I  am  inclined  to  the  opinion  that  they  are  but  an  offshoot  of  theGlonces- 
ter  cod. 

Another  recognized  good  caused  by  the  Fish  Commission  while  at 
Gloucester  is  in  regard  to  the  reddening  of  fish.  I  was  informed  by 
several  fish-dealers  who  have  adopted  your  suggestion  to  use  Trepani 
salt  instead  of  Cadiz,  that  not  a  single  instance  of  reddening  haa  oc- 
curred during  the  past  summer.  The  butts  used  for  pickling  the  fish 
exhibited  a  tendency  to  turn  red  only  when  they  had  previously  been 
aatorated  with  Cadiz  salt 

WikSHraoTOK,  D.  C,  November  12, 1883. 


Br  ■>•  W-  COLLINS. 

[From  a  letter  to  Prof.  8.  F.  Burd.] 

In  course  of  a  conversation  last  evening  with  two  young  men  who  have 
been  engaged  in  the  gill-net  cod  fishery  this  winter,  I  gathered  the  fol- 
lowing items  of  information : 

They  stated  that  since  the  fishery  closed  in  Massachusetts  Bay,  some 
time  in  the  early  part  of  the  winter,  and  the  vessels  had  resorted  to  Ips- 
wich Bay,  nearly  all  the  fiah  caught  in  the  latter  locality  had  been  netted 
on  a  small  area  that  did  not  exceed  three-fourths  of  a  mile  in  diameter. 
This  piece  of  ground,  which  seems  to  be  swarming  with  fish  while  the 
adjacent  bottom  appears  quite  barren,  is  somewhat  irregular  in  oatUne, 
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judgiDg  by  vbere  the  fish  are  caaght;  but,  so  far  as  anything  can  be 
told  of  its  pbyeieal  conformation,  does  not  differ  at  all  from  the  rest  of 
the  sandy  slope  immediately  Barronnding  it.  The  fishermen  hare  a 
theory  that  there  are  fresh-water  springs  in  this  particnlar  spot  around 
which  the  cod  love  to  gather,  for  they  can  assign  no  other  reason,  since 
there  appears  to  be  no  more  food  than  elsewhere  and  no  special  feature 
in  the  bottom  to  attract  the  fish.  So  persistent  are  the  cod  in  dinging 
to  this  locality  that  it  invariably  follows  that  nets  set  within  its  limits 
come  ap  *'  wrfl  fished,"  while  those  a  dozen  or  twenty  fathoms  outside 
get  very  few  if  any  cod.  The  fishermen  confess  that  they  are  puzzled 
to  know  how  the  fish  get  there  and  escape  the  walls  of  netting  which 
sorronnd  this  "spot"  in  every  direction.  !N^ot  believing  it  possible  that 
enough  cod  oonld  be  there  at  once  to  fill  the  nets  night  after  night,  for 
months,  they  arrive  at  the  conclusion  that  the  fish  reach  the  place  dur- 
ing the  day,  when  they  ris«>  above  and  swim  over  the  nets  that  bar  their 
progress,  and  which  they  can  see  by  daylight. 

It  is  a  common  thing  on  the  Qrand  Bank  to  find  schools  of  codfish 
staying  for  weeks,  possibly  even  months,  on  a  small  piece  of  bottom, 
the  oatlines  of  which,  so  far  as  catching  fish  is  concemed,  are  as  sharply 
defined  as  one  oonld  possibly  imagine.  In  these  cases  it  is  generally 
supposed  that  this  peculiarity  which  the  fish  exhibit  is  due  to  the  fact 
that  the  bottom  they  stick  to  is  better  feeding-groaud  than  that  which 
surrounds  it.  So  far  as  my  observation  extends,  I  believe  this  theory  is 
correct  in  tiie  main. 

But  to  return  to  the  cod  gill-netters.  It  follows,  as  a  matter  of  course, 
that  when  the  fish  are  fonndin  such  alimited  area  there  is  much  crowd- 
ing, and  it  is  said  that  the  nets  are  literally  piled  on  top  of  each  other, 
crosswise  and  every  way,  each  vessel's  crew  that  comes  along  dumping 
over  their  gear  regardless  of  everything  except  to  get  it  on  the  "spot." 
The  resnlt  is  that  the  underneath  nets  are  oft«n  sank  flat  on  the  bottom 
and  catch  no  fish ;  and  it  naturally  follows  that  much  gear  is  torn  and 
otherwise  injured,  while  far  fewer  fish  are  caught  than  if  some  better 
method  was  observed  in  setting  the  apparatus. 

One  of  the  young  men  above  referred  to  has  been  using  a  net  that 
had  been  treated  with  Homer  and  Hyde's  preservative,  and  be  says 
that  it  shows  no  signs  of  decay  yet,  though  it  has  been  in  use  abont  two 
months.  He  also  stated  very  positively  that  this  net  canght  one-thiri 
more  fish  than  those  prepared  in  the  ordinary  way,  and  which  were 
always  set  with  it  in  the  same  string.  This  is  an  extraordinary  fact,  and 
is  one  which  is  substantiated  by  the  testimony  of  others.  The  advan- 
tages of  fishing  for  cod  with  gill-nets  are  fully  appreciated  by  the  fisher- 
men, who,  among  other  things,  say  that  "it  don't  cost  anything  to  try 
a  new  piece  of  ground,  for  no  bait  is  needed." 

Glouoesteb,  Mass.,  March  3, 18S4. 
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94^NOTBS  ON  TBB  «COTCH  HEBBIItCl  FISBBRIES. 

By  T.  P.  ROBERTSON  CARR. 

[From  K  letter  to  Capt.  J.  W.  Collioe.  ] 

Christopher  Borth  wick,  flshermaD,  Eyeuoath,  says :  One  day  this  sea- 
80D,  in  the  month  of  Angust,  when  hanling  in  the  nets  at  sunrise  in  the 
boat  Harriet  Miller,  we  perceired  that  the  herrin  g  had  "  masked  "  (i.  «., 
meshed).  We  had  banled  35  nets  and  bad  other  15  to  haol.  In  5  yards* 
length  of  net  by  ^  fathoms  deep  we  got  5J  crans  of  herring ;  all  the  nets 
before  and  after  this  space  were  blmik.  I'he  force  with  which  the  fish 
stmck  the  net  dragged  the  boat  aetem,  although  it  had  a  "  little  way 
on  her."  The  crew  were  so  strack  with  the  novel  occarrene«  that  tbey 
made  a  note  of  the  affair  and  measured  the  space  and  fish. 

A  Ooldingham  boat  fishing  with  the  metallic  booys  had  so  great  a 
cat«b  ofheirlngs  as  to  sink  nets,  baoy8,and  everything;  the  nets  were 
fished  op  afterwards  and  the  buoys  were  found  to  be  flattened  oat  like 
a  griddle  cake,  by  the  weight  of  the  water  on  tiie  top  of  them.  The 
same  party  states  that  bladder  buoys  will  stand  luiy  weight  of  water  dh 
top  of  them. 

Edihbuboh,  SooTLAin),  Stptembtr^f  188^. 


aC— AMBBICAN  *!■■  ITfTHOBUOBV  IH  BKCII.I»H  WATBBS. 

Br  1.  M.  MAlfLEF. 

[From  Jonmal  of  the  Society  of  Arta,  KovemberSS,  1883.] 

The  great  lake  tront  of  Switzerland  has  been  snccessfnily  introduced 
into  some  of  our  waters,  and  so  has  the  Salmo  fontinatig,  or  American 
"brook  trout."  The  black  bass  [Qryries  nigricans)  from  the  northerta 
(listrietB  of  America,  and  that  from  the  aootheru  and  western,  known  by 
the  name  of  Gryites  salmoides,  have  also  1)«eD  found  likely  to  suit  our 
waters.  The  Marquis  of  Exeter  has  been  verj'  successfal  in  the  accU- 
matizatioD  of  some  species  of  black  bass  at  Burleigh  House,  and  it  is  a 
flsh  which  would  probably  thrive  well  in  some  of  the  waters  of  the  East 
Anglian  broads  and  rivers,  as  snggested  by  Mr.  S.  Wilmot,  the  Cana- 
dian commissioner  at  Soath  KenBington,  on  the  occasion  of  a  visit  some 
few  weeks  ago  to  the  Norfolk  broads  by  gentlemen  connected  with  the 
Fisheries  Exhibition.  The  black  bass  is  a  fine  sporting  B8h,and  gastro- 
nomlcaUy  to  be  commended.  To  these  we  may  add,  as  snitable  to  some 
of  our  waters,  the  whiteflsh  (Ooregonus  olfrMl  of  America,  which  is  very 
proUflc,  and  most  excellent  eating. 

liONDOK,  England,  November  23, 1883. 
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Br  FEARSOH  OHAriHAN,  8r. 

The  Glut  shad  make  their  appearance  in  the  river,  say  at  Uathias 
Point,  abont  the  10th  of  March,  and  would  increase  in  nambers  antil 
the  Ist  of  April  if  not  disturbed.  Doling  or  about  the  iast  of  the  month 
of  April  they  commence  depositing  their  spawn,  always,  as  I  believe, 
on  hard  gravelly  beds,  rocks,  logs,  and  even  anchors  when  at  the  bot- 
tom for  a  few  honrs.  I  have  never  hauled  mud  up  with  spawn  in  it. 
After  spawning  each  individual  returns  to  salt  wat«r. 

In  the  month  of  May  another  species  of  shad,  commonly  called  the 
May  shad,  makes  its  appearance.  It  is  very  short,  thick,  and  stont, 
remarkable  for  the  smallness  of  its  body  just  before  it  branches  oEf  into 
» tail,  fat  and  well  flavored.  This  species  of  shad  is  nearly  extinct, 
owing  to  the  gill-nets.  In  the  moqth  of  June,  in  addition  to  the  above, 
we  have  a  very  large  and  stout  shad,  the  flesh  remarkably  wbit«  when 
split  open  and  soaked  in  clean  water.  It  looks  somnwhat  as  if  sat- 
urated with  milk,  but  is  so  soft, mushy, andtasteless  thatonewould 
hardly  want  to  eat  it. 

What  shad  feed  on  in  the  Potomac  I  cannot  say.  When  I  reflect  on 
the  immense  nambers  that  visited  our  waters  fifty  years  ago,  I  almost 
venture  the  assertion  that  they  do  not  eat  at  all,  for  there  could  not 
have  been  food  enough  for  half  the  number.  Yet  when  their 
stomachs  are  examined  we  find  a  substance  not  unlike  black  mud.  lu 
the  month  of  September  the  young  fry  are  in  great  numbers  playing 
along  the  shon's  on  their  way  down.  Immense  numbers  are  caught  up 
in  gauze  seines  for  bait.  They  are  then  about  the  length  of  a  man's 
finger,  and  from  that  down  to  the  smallest  minnow.  I  am  fully  per- 
suaded that  they  come  back  to  where  they  were  spawned,  but  when  I 
cannot  say,  though  I  believe  immediately  after  the  third  year.  I  have 
often  seen  young  sbad  not  more  than  9  or  10  inches  long  caught  in  a 
seine.    What  they  were  doing  among  their  elders  I  know  not. 

The  Branch  or  Blear-eyed  herring  is  so  called  from  its  peculiar  eye, 
which  looks  as  if  it  bad  been  seriously  injured  a  month  or  so  ago  and 
was  Just  healing.  Some  might  doubt  whether  these  can  see  at  all. 
These  make  their  appearance  about  the  same  time  the  flrst  shad  do. 
They  go  into  the  creeks  and  thence  up  in  the  hranchcH  (hence  the 
name),  and  sometimes  as  far  np  as  they  can  flutter  over  the  gravels  in 
order  to  deposit  the  spawn. 

The  Hickory  jack  (Hickory  shad  or  Taylor)  go  there  also,  and  abont 
the  same  time  and  for  the  same  purpose.    May  not  the  immense  size  of 
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the  Branch  herriDg,  as  compared  to  the  Glnt  herring,  and  the  bad 
flavor  arise  from  the  mixing  of  the  spawn  T  They  taste  as  much  like 
a  Hickory  jack  as  a  Glut  herring,  and  from  the  above  fkcts  I  strongly 
suspect  a  cross.  They  do  not  diminish  in  numbers  on  account  of  the 
war  made  on  the  herring  by  man  as  other  herrings  do.  May  not  that 
arise  from  the  fact  that  their  spawn  in  the  branches  ie  not  disturbed 
by  gill-nets  and  otherwise  as  is  that  of  the  Glut  herring  in  the  river  T 

The  Glut  herring  is  but  little  more  than  half  the  size  of  a  full  grown 
Branch  herring  and  is  far  superior  in  flavor.  It  has  a  small,  round, 
black  eye,  and  never  ascends  the  branches.  Fifty  years  ago  we  ha4.1  five 
distinct  gluts  or  varieties  of  herring.  First,  tbe  Branch  herring. 
Second,  the  common  Glut  herring,  early  in  April,  afterwards  later  in 
April,  and  for  the  last  three  years  (1875)  not  at  all  in  April.  Third, 
the  Poplar-back,  named  from  the  fact  that  their  backs  were  the  color 
of  yellow  poplar.  There  are  none  to  be  seen  now.  Fourth,  the  Dun- 
bellies,  so  called  from  the  fact  that  their  sides  have  a  yellowish  apiiear- 
ance  as  if  gold  dust  had  been  sprinkled  over  them  and  then  rubbed  in. 
A  few  of  those  remain  yet.  Fifth,  in  the  latter  part  of  tbe  season, 
which  formerly  began  the  10th  or  15th  of  May,  we  were  regularly  visited 
with  a  small,  fat,  and  delicious  herring  called  the  "May  Flipi>er," 
owing  to  the  fact  that  they  jumped  and  flipped  the  water  higher  tbau 
any  of  the  rest.  That  flsh  no  longer  appears  in  gluts.  I  occasionully 
see  a  few  with  other  kinds.  I  have  always  thought  this  due  to  the 
young  herring  coming  on  a  year  sooner  than  they  now  do,  for  they  were 
exactly  like  them. 

Oar  fisheries  for  the  last  fifty  years  have  been  gradually  growing 
later.  Then  the  shad  and  herring  fisheries  commenced  about  the  I5th 
to  the  2Bth  of  March  and  ended  about  tbe  1st  of  May.  Ifow  they 
commence  a  month  later  and  end  about  the  25th  of  May.  For  the  last 
thirty  years  there  has  been  a  gradual  decrease  of  fish  in  the  Potomac^ 
owing,  as  I  believe,  to  two  causes — first,  the  immense  quantity  takeu 
out,  principally  by  tbe  gilluets;  secondly,  by  tbe  dragging  of  seine» 
and  gill-nets  over  tbe  bottom,  destroying  the  spawn,  A  giller  will  tell 
you  that  his  net  does  not  reach  to  the  bottom,  but  a  few  figures  will 
disprove  that  assertion.  In  the  first  place  they  have  to  sink  their  nets 
some  15  feet  below  the  surface,  letting  them  down  with  cords  and  cork, 
in  order  to  allow  tbe  large  coal  vessels  to  pass  over  without  hanging 
the  nets.  Then  the  seines  are  at  least  20  feet  deep,  and  tbe  average 
depth  of  the  Potomac  is  about  25  to  30  feet.  At  Fort  Foote,  Fort  Wash- 
ington, the  White  House,  and  just  above  Indian  Head,  the  river  spreads- 
out  very  wide,  and  becomes  shallow  from  Indian  Head  downwards.  It 
is  equally  as  certain  that  the  lead-line  of  a  seine  destroys  all  the  spawn 
that  it  comes  in  contact  with.  There  are  now  24  seinea  in  all.  Now, 
let  us  suppose  that  they  will  average  100  acres  each,  and  destroy 
every  spawn  deposited  thereon.  There  are  2,100  acres  upon  which  the 
spawn  is  entirely  destroyed.    The  estimate  is  that  there  are  500  gill- 
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oetB,  oDe-half  of  whicb  are  fine.  These  all  drift  aboat  five  miles  up 
the  river  aod  five  miles  dowo,  dragging  on  the  bottom  with  from  5 
to  10  feet  of  net  all  the  while,  and  of  course  disturbing  the  spawn  all 
the  way.  Now  which  is  the  most  destructive,  the  seine  drifting  about 
a  mile  and  the  gill-net  five,  24  of  the  one  and  500  of  the  other,  the  tmine 
fishing  lasting  five  weeks  and  the  gill-neta  three  months  t  The  seine 
catches  an  immense  uumher  of  cat-fish,  eeln,  and  molletH,  which  follow 
the  fish  to  pre;  on  the  spawn.  The  gill-nets  only  aid  them  in  estermi- 
natiug  the  shad  and  herring.  The  beet  evidence  of  the  destructivenesa 
of  the  gill-net  is  the  fact  that  in  all  the  rivers  to  the  north  of  na  where  they 
were  introduced  years  ago  they  have  first  destroyed  the  seines  and  thea 
exterminated  the  fish. 

All  our  fish  have  decreased  perceptibly  within  the  last  half  century 
except  the  perch.  Tlfat  has  held  its  own.  May  not  that  arise,  first, 
irom  its  pluck  and  courage  in  battle,  and,  secondly,  ttom  ite  spawning 
habits  T  The  male  clears  out  a  spot  about  the  size  of  a  barrel-liead ;  he 
removes  everything  offensive,  and  by  some  means  causes  the  sand  to 
look  bright,  clear,  and  as  if  gold  dust  had  been  sprinkled  over  it.  Then 
he  goes  off  iu  search  of  a  female,  and  drives,  coaxes,  or  persuades  her 
to  bis  parlor.  Then  you  can  see  them  going  around  in  a  circle,  and  woe 
to  the  fish  that  comes  too  near.  I  think  the  place  selected  is  always  in 
shallow  water,  and  out  of  the  way  of  all  enemies.  It  occurs  in  Jone 
after  the  seines  ha^e  all  stopped. 

The  flounder  has  become  nearly  or  quite  extinct  here.  It  has  no 
enemy  that  I  know  of  except  the  war  loon  and  kindre<I  ducks — the 
goggler,  for  instance,  which  frequently  kills  itself  by  attempting  to  swal- 
low a  flounder  backwards,  for  such  is  bis  greediness  that  I  have  found 
as  many  as  seven  flounders  in  the  throat  of  one  dead  goggler,  the  fir»t 
one  having  been  swallowed  backward  or  tail  first.  The  goggler  is  smaller 
than  the  war  loon,  and  has  a  tuft  of  bristles  on  the  top  of  its  head,  and 
can  dive  a  great  ways. 

The  Virginia  or  winter  shad  1  never  see  in  oar  waters  or  hear  of  now, 
thanks  to  our  winter  fishermen.  I  think  it  is  a  very  indifferent  fish,  and 
would  not  be  eaten  if  we  could  get  a  better  at  that  time. 

The  gar  iu  nearly  extinct.  I  was  talking  with  "  a  down-river  giller'^ 
this  summer  (1875)  on  the  subject,  and  he  informed  me  that  gars  were 
exceedingly  troublesome  by  hanging  in  their  nets,  and  that  they  killed 
the  gars  by  thousands.  Formerly  they  threw  them  overboard  after  kill- 
ing them,  but  it  was  soon  found  that  they  gave  a  troublesome  hang  to 
their  net«,  and  now  they  uniformly  keep  them  iu  their  boats  until  they 
go  ashore.  Sometimes  their  boats  get  so  overloaded  that  they  have  to 
quit  their  nets  and  go  ashore  to  get  clear  of  them. 

The  sturgeon  also  is  becoming  very  scarce.  A  man  has  been  fishing 
Cor  them  opposite  me  all  the  summer,  and  three  a  week  is  about  the 
measure  of  bis  success.  Forty  or  fifty  years  ago,  with  such  a  net  as  he 
baa,  he  could  have  loaded  a  small  boat  in  three  hours.    But  the  great- 
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«et  decrease  of  ftll,  as  I  have  said,  is  in  the  shod  and  herring.  At  the 
time  named  above  it  was  not  uucommon  to  take  at  a  single  haol  dsh 
estimated  at  from  turn  to  three  hundred  thousand.  Of  coarse  they  vere 
not  counted,  Cor  they  were  anmaoageable.  Kow  from  ten  to  twenty 
thousand  is  considered  a  great  hanl. 
Decbmbsb  22, 1875. 


ait.-mvvMTm  m  Ta*irE-oin,TirBB. 
B7  B.  F.  DOWKLI.. 

For  nearly  two  years  I  have  been  experimenting  in  tront-colture  a 
little  near  Portland,  Oreg.,  and  I  have  great  hopes  of  making  the  bnsi- 
oess  profltahle  after  a  while.  I  have  a  large  spring  within  4  miles  of 
Portland,  that  offers  51  inches  of  wat«r  under  a  6-inch  pressare.  The 
water  is  19°  F.  at  the  springs  and  5^  in  the  ponds  at  the  hottest  time 
in  August. 

I  have  the  Silver  and  Bainbow  trout,  and  I  am  mixing  them,  and  I 
woold  be  glad  to  get  some  of  the  German  saibUngs. 

Jaokbontille,  Obbg.,  November  7, 1883. 


9S.-IIVXBS  »m  THB  SCOTCH  FISMBmiB*. 

By  T.  F.  R0BE9T80N  CABB. 

[From  a  letter  to  Capt,  J,  W,  CollinB.] 

A  6-foot  Greenland  shark  was  caught  last  week  on  an  Eyemouth  line. 
The  species  Heamargua  borealia  rarely  travels  into  these  latitudes.  A 
gentleman  cruising  at  the  moatfa  of  the  Tay  couhted  over  90  seals  on  a 
bank  there.  This,  also,  is  an  nunsual  sight  A  haddock  30  inches  in 
length,  18  inches  girth,  and  weighing  10  pounds,  was  landed  by  a  Stone- 
haven boat  Haddock  of  this  size  were,  some  years  ago,  plentiftil,  but 
are  now  rarely  to  be  seen.  Both  trawlers  and  line  flsbermen  have  had 
heavy  catches  of  cod,  ling,  haddock,  and  flat  flsh.  Both  as  to  size  and 
quality,  all  are  agreed  that  this  season's  fish  are  rarely  sorpassed.* 

Edinbuegh,  Scoilamd,  February  12, 1884. 

*  The  last  paragraph  is  all  the  more  InteraBtlng  at  this  time  when  ho  much  teati- 
mouy  has  been  given  by  Scottish  flshenneii  to  the  Boyal  Commission  to  show  thkt 
trawling  ia  d«atrojlug  all  kinds  of  flali  and  breaking  np  the  flaheries. — J.  W.  C. 
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»9.^irHAT  FISH  «;PI.TPBB  HAS  FIBST  TO  ACCOnPLISH.* 

Br  CHAS.  w.  sniLET. 

Ad  impresaioa  sometimes  prevails  that  fish  culture  proposes  to  imme- 
diately fill  all  oar  atreams  with  fish,  to  such  aa  extent  tiiat  the  supply 
will  be  practically  iuezbaastible.  In  order  to  show  that  this  is  an  ex- 
travagant expectation,  attention  is  called  to  the  following  facta. 

Any  tract  of  country  needs  to  be  but  sparsely  populated  in  order 
that  its  inhabitants  may  soon  exhaust  it  of  desirable  food-fishes.  The 
native  powers  of  the  fish  for  reproduction  and  growth  are  not  sufQctent 
to  witlistand  the  inroads  of  man,  when  added,  to  any  considerable  ex- 
tent, to  the  natural  enemies  with  which  they  are  surrounded.  Very 
early  in  the  history  of  the  United  States,  it«  leading  rivers  were  mostly 
depopulated  of  the  best  fish.  A  hundred  years  ago  nearly  all  the 
streams  of  New  York  which  emptied  inta  the  Great  Lakes  were  visited 
annually  by  salmon  in  such  enormous  qnnntities  that  their  numbers 
seem  to  ns  incredible.  There  are  most  authentic  accounts  which  point 
to  the  water  being  fairly  alive  with  them  in  many  places,  when  seeking 
the  upper  waters  of  these  streams  for  the  purpose  of  spawuing.  It  is 
well  know,  also,  that  the  Connecticut,  Hudson,  and  Susquehanna  Rivers 
were  at  that  early  time  visited  by  vast  schools  of  sha<),  and  the  former, 
at  least,  by  considerable  quantities  of  salmon.  Such  a  population  as 
the  Atlantic  States  contained  seventy-five  years  ago  was  sufficient  to 
exhaust  these  rivers  of  the  more  valuable  food-fishes,  aud  before  arti- 
ficial fish  culture  was  undertaken  many  streams  bad  remained  in  this 
exhausted  condition  for  a  considerable  length  of  time. 

The  first  and  great  task  of  fish  culture,  therefore,  is  not  so  much  to 
increase  the  number  of  edible  fishes  in  any  given  stream  as  to  withstand 
the  enormous  forces  which  are  at  work  to  produce  their  entire  anuihila- 
tion.  As  illustrative  of  this  the  presence  of  shad  in  the  Potomac  Biver 
may  be  cited.  For  some  years  prior  to  the  war  of  1861-'iJ6  the  shail 
fisheries  of  the  Potomac  had  been  practically  exhausted.  They  had 
reached  so  low  a  limit  that  it  was  verj'  nnprefitable  to  fish  the  stream, 
and  its  barrenness  helped  to  deter  men  from  fishing;  but  the  occupa- 
tion of  the  banks  of  the  river  by  hostile  forces  for  the  period  of  nearly  four 
years  made  fishing  practically  impossible  and  gave  nature  an  opportu- 
nity to  restore  the  fisheries.  As  a  consequence,  at  the  close  of  the  war 
it  was  found  that  the  river  bad  been  restocked  to  such  an  extent  that 
the  yield  for  a  few  years  was  very  large  indeed.    The  presence  of  large 

*A  paper  read  before  the  Biologloal  Bociety  of  Washington  D.  C,  Uaroh  B,  IVM. 
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nambers  of  fiah,  liowever,  called  ont  the  fisbermeQ,  and  there  was  a 
steady  decline  aDDoally  in  the  yield,  and  bad  it  Dot  been  for  artiUcial 
propagation  there  would  not  be  shad  enongb  remaining  in  the  river 
at  present  to  warraot  any  flsherman  in  using  a  hnndred-fathom  seine. 
Fish  cultnre,  however,  was  brought  in  as  a  restorative.  Each  year  since 
1873  the  United  States  Fish  Commission  has  hatched  and  deposited 
from  one  million  to  ten  million,  the  numbers  iucreasing  annually.  The 
principal  resnlt,  however,  has  been  to  prevent  annihilation  rather  than 
to  cause  considerable  increase  in  tbe  fisheries.  The  number  of  sbad  re- 
ceived at  the  Washington  market  annually  for  the  past  five  years  was 
as  follows : 

1879 311,686 

1880  320,799 

1881 521, 3«8 

1882 350,292 

1883 261,474 

In  spite  of  the  best  efforts  possible  during  these  years  the  catch  has 
declined.  That  for  1883  is  smaller  than  might  reasonably  have  been 
expected,  because  the  temperature  of  the  river  happened  to  be  unusually 
low  during  tbe  spawning  season,  and  there  is  good  reason  to  believe 
that  mauy  fish  were  diverted  to  other  tributaries  of  the  Chesapeake 
which  would  legitimately  have  come  into  the  Potomac  as  a  frnit  of  flsh- 
culture  on  that  river. 

The  fish  of  our  rivers  have  not  only  to  contend  with  enemies  within 
tbe  water,  such  as  a  great  variety  of  camivorons  fishes,  tbe  destruction 
of  their  egga  by  numerous  forms  of  aquatic  animals,  the  injuries  of  ab- 
normal temperature  and  sodden  changes  thereof,  and  the  damage  pro- 
duced by  sawdust,  sewage,  and  other  filth  introduced  into  the  rivers, 
but  the  aggressive  character  of  our  citizens  has  told  against  tbe  food- 
fishes  in  increasing  ratio  anuoally.  The  increase  of  population  produces 
a  corresponding  increase  in  the  demand  for  tbese  fishes,  but  the  nnmer- 
OUB  facilities  which  modem  inventions  have  brought  to  the  aid  of  tbe 
fishermen  in  the  way  of  wholesale  appliances  for  capturing  this  kind  of 
food,  complicate  the  question  exceedingly.  If  fishing  with  rude  appli- 
ances a  hundred  years  ago  was  sufficient  to  exhaust  a  river  of  shad,  what 
may  be  said  of  the  ingenious  traps  and  the  miles  of  netting  operated  by 
horse-power  with  which  fish  are  met  to-day  1  To  successfully  run  the 
gantlet  of  a  series  of  nets,  but  a  few  rods  or  miles  apart,  npon  a  con- 
siderable portion  of  the  length  of  the  river,  and  to  elude  the  fishermen 
even  on  a  flood  tide  at  midnight,  has  become  practically  impossible. 
Fish  culture  thus  has  all  the  natural  disadvantages  of  a  hundred  years 
ago  to  contend  with,  and  has  the  accumulated  ingenuity  of  nineteen 
centuries  to  circumvent,  in  order  even  to  maintain  a  decent  supply  of 
food-fishes. 

A  striking  example  of  the  task  of  fish  culture  may  be  found  at  tbe 
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Great  Lakes.  He  woald  indeed  be  raeh  wbo  would  call  qjiod  tbe  half- 
developed  Hcience  of  fish  culture  under  existing  circumstances  to  mate- 
rially increase  tbe  supply  of  food-fiahes  in  tbe  Great  Lakes.  Ito  mission 
\H  rather  to  try  and  keep  tbe  supply  np  to  three-fourths,  two-thirds,  or 
even  one-balf  of  what  these  lakes  formerly  yielded.  lu  1871  there  wei'e 
281  pound-nets  b^g  used  in  Lake  Michigan,  and  481  gill-nets.  The^e 
appliances  were  sufficient  to  cause  a  continual  decrease  in  the  number 
of  flab  coDtained  in  these  enormous  bodies  of  water,  and,  flsb  culture 
aside,  were  sufficient  to  practically  eztenuinate  the  fish  in  forty  years. 
But  in  1879  tbe  281  pound-nets  had  been  replaced  by  476  poundneta 
and  the  450  gill-nets  by  24,699  gill-nets.  Bteam-tngs  devoted  to  fish- 
ing, scarcely  used  in  1871,  uumb^red  30  in  that  lake  in  1879.  Further- 
more, the  larger  fish  of  tbe  lake  baving  been  caught,  it  became  neces- 
sary to  decrease  the  size  of  mesh  of  the  nets,  and  to  lengtheu  the  nets- 
So  that,  without  doubt,  there  have  been  for  several  years  nets  enough  in 
use  on  Lake  Michigan  to  reach  entirely  around  tbe  lake.  Fish  culture 
aside,  and  without  any  additional  efficiency  in  apparatus,  it  is  only  a 
question  of  some  ten  years  when  the  whitefish  and  txout  fisheries  will 
be  entirely  exhausted. 

Fish  culture  is  practically  a  science  of  the  past  fifteen  years.  It  has 
not  yet  reached  a  stage  of  efficieucy  which  cau  cope  with  any  such  state 
of  affairs  as  present  themselves  on  these  great  lakes.  Even  if  $5,000,000 
and  fifty  men  are  placed  at  the  service  of  the  State  fish  commissioners 
in  the  interest  of  fish  culture,  what  are  these  in  the  contest  with 
50,000,000  of  people  demandiug  food,  aud  millions  upon  millions  of  capi- 
tal naturally  drawn  upon  to  supply  their  need.  The  fruits  of  fish  cult- 
are,  like  bread  thrown  upon  the  vater,  must  return  after  many  days. 
It  must  wait  the  coming  of  the  young  fl»h  to  maturity  before  results  are 
apparent.  The  fishermen,  however,  reap  tbe  fruit  of  their  labors  oa 
t^e  same  day,  if  at  all,  aud  thus  know  the  degree  of  success  they  are 
attaining  at  any  boar.  With  them  it  is  largely  a  question  of  muscle ; 
they  put  down  their  net£  and  haul  up  their  flsb.  With  fish  culture  it  ia 
a  serious  question  of  scientific  knowledge.  It  has  not  professed  to  yet 
know  many  of  the  needed  facts  with  reference  to  the  embryonic  life  of 
fishes,  suitable  temperatures  of  water,  how  to  secure  proper  forms  and 
kinds  of  food,  &c.  These  are  questions  which  must  be  solved  by  care- 
ful and  continued  study ;  and,  while  the  ])a8t  ten  years  have  been  well 
spent  in  this  respect,  there  yet  remains  tin  enormous  deal  to  be  learned. 
It  is  as  if  all  agricultural  implements,  all  knowledge  in  regard  to  see<Is, 
soils,  climate,  and  treatment  of  vegetables  were  blotted  out  of  existence, 
and  we  had  in  ten  or  fifteen  years  to  bring  the  science  of  agriculture 
from  nothingness  np  to  where  it  could  supply  the  wants  of  60,000,000, 
while  but  fitly  or  a  hundred  people  were  engaged  in  the  effort,  aud  all 
the  remainder  of  the  60,000,000  were  arranged  practically  in  hostility 
to  their  efforts. 
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As  illastratiTe  or  wbat  preselit  appatatns  vorked  by  skilled  flsher- 
men  at  the  instance  of  very  thickly  settled  regions  will  do,  I  will  cite  the 
Farmington  Biver,  in  Gonnecticat.  Artificial  hatching  was  carried  on 
there  for  several  years  previous  to  1879.  That  year  it  was  discontinoed. 
The  catch  was  affected  as  follows : 
Catch  of  shad : 

1881 11,505 

1882 3,800 

1883 1,155 

Bearing  in  mind  that  three  years  arc  required  for  shad  to  mature,  the 
eftect  will  be  observable.  In  1879  the  Gonnecticnt  commissioners  proph- 
esied just  what  has  occurred  there.  In  1881  hatching  was  resumed,  and 
a  consequent  increase  for  1884  is  predicted. 

The  salmon  propagation  iu  Oalifomia  affords  one  of  the  most  remark- 
tible  of  the  successes  thus  far  attained.  The  salmon  canneries  of  the 
Sacramento  Biver  annually  increased  in  number  until,  by  1870,  tlie  en- 
lire  run  of  salmon  was  being  canght  and  utilized.  The  greatest  natural 
capacity  of  the  river  under  these  circumstances  may  be  considered  to 
liave  been  reached  in  1875,  when  the  yield  to  the  canneries  was  5,098,781 
pounds.  The  first  possible  fruits  of  fish  culture  were  in  1876,  when  the 
young  of  1873  may  be  supposed  to  have  returned.  The  United  States 
hatchery  was  established  in  the  latter  year  at  Baird,  Shasta  Connty, 
CaUfornia,  and  a  half  a  million  young  released  in  1873,  and  again  in 
1874.  In  1875  the  number  was  increased  to  850,000,  in  1876  to  1,500,000, 
and  during  each  of  the  years  1877, 1878, 1879, 1880, 1881, 2,000,000  young 
fry  were  placed  in  this  river.  From  an  annual  catch  of  5,000,000  pounds 
the  river  has  come  up  to  the  annual  catch  of  over  9,500,000  pounds, 
which  figure  has  been  maintained  during  the  past  four  years.  The  fig- 
ures were: 

PoandH. 

1880 10,837,000 

1881 9,600,000 

1882 9, 605, 000 

1883 9,586,000 

Allowing  the  three  years  which  it  takes  for  salmon  to  come  to  matu- 
rity and  enter  the  rivers  for  spawning  purposes,  the  increase  in  yield  to 
the  canneries  for  ten  years  has  been  almost  exactly  proportionate  to 
the  increase  in  the  deposition  of  fry.  Taking  into  consideration  the 
cost  of  hatching  2,000,tiOO  of  salmou  annually,  and  the  value  of  the  in- 
crease of  4,500,000  pounds,  it  will  be  seen  that  there  is  a  very  large  per 
cent,  of  profit  in  artificial  fish  culture  when  conducted  under  circum- 
stances 08  favorable  as  these. 

Unitbd  States  Fish  Coumission,  February  7, 1881. 
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SC^PISCICVI.TITBK    lit    BneiiAND. 

Br  J.  J<  nANLET,  n.  a. 

[From  JoarnslofibeSoaiety  of  Arts,  November  83,  1883.] 

Piscicaltnre,  aa  applied  to  both  salt  and  fresh  water  fish,  was  well 
illastrated  at  the  recent  Fisheries  Exhibition  ;  and  it  is  expected  that 
an  impetas  will  be  given  to  its  poranit  in  t3u&  country,  which  has 
hitherto  been  somewhat  baokwaid  In  this  matter,  except  as  regards  the 
artificial  propagation  of  the  Salmonida  family.  The  cnlture  and  accli- 
matization of  salt-wat«r  fish  has  made  little  progress  among  as,  and 
foreign  conntries  have  left  us  for  imfaind.  The  Romans,  in  the  time  of  the 
empire,  paid  great  attention  to  salt-wator  fish  fanning,  rich  men  having 
extensive  and  elaborate  vivaria  for  amusement  sake  and  gaatronomio 
pleasure,  while  others  cultiyated  fish  for  profit.  Arrangements  were 
mad^  for  the  fish  to  run  into  the  vivaria  from  the  sea  and  deposit  their 
ova  in  them,  and  spawn  was  collected  in  the  sea  itaelf  and  brought  into 
th«yivf|riatoli4t«I(.  Ezoticfisb,al8o,^erebrDnghtfromloiigdistances>  ' 
Bnt  the  artificial  propagation  of  fish  does  not  appear  to  have  been  prac- 
ticed till  the  fifteenth  century,  and  in  th|0  country  nqt  till  within  the 
last  fifty  ye^rs ;  a/ad  w^  are  ptill  yrithoat  ^y  reoogui^^d  e^taljlishment 
or  enterprise  for  the  culture  of  sea  fish.  The  United  States  Government 
is  thus  fur  ahead  of  our  own,  and  t)ie  abad  has  been  artificially  dissemi- 
nated in  many  districts,  to  say  nothing  of  the  success  in  ether  branches 
of  pisdfultore.  Other  Qovernments  are  following  the  example  of  the 
Unit«d  States;  and  in  England  it  is  hoped  that  the  establishment  of  a 
marine  biological  station,  or  stations,  will  lead  before  long  to  au  exten- 
sive system  of  marine  pisciculture  and  the  acolimatizatiou  of  foreign  flsh. 
The  recent  news  from  America,  that  the  spat  of  the  oyster  has  been  suc- 
cessfully impregnated  by  artificial  means,  will  give  a  further  impetus  to 
marine  piscicultnre. 

In  the  matter  of  pisciculture  in  &esh  water,  other  countries,  notably 
France  with  its  f^ous  Haningue  establishment,  and  Germany,  are  also 
in  advance  of  us,  notwithstanding  many  admirable  private  enterprises, 
sncb  as  those  at  Stormontfield,  on  the  Tay,  and  of  Sir  J.  Gibson  Mait- 
land,  at  Howietown.  Bnt  there  ia  no  fear  now  that  the  culture  of  salmon 
and  trout  and  their  allies  will  not  make  continued  progress,  and  it  is 
already  au  established  and  remunerative  industry.  Tbeculture  of  other 
and  commoner  kinds  of  fresb-water  fish  is  another  matter,  and  this,  too, 
has,  directly  and  indirectly,  bad  fresh  attention  called  to  it  by  the  Fish- 
eries Exhibition ;  and  it  is  t^  this  branch  of  pisciculture  the  following  re- 
'marks  are  directed. 

The  question  seems  to  present  three  chief  heads  for  consideration; 
the  first,  whether piscicnitnre  applied  to  freafa  water  could  be  socarried 
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out  in  this  conotry  as  to  snpply  an  amonnt  of  food  wbicb  would  be  a 
«ensiblo  addition  to  oar  resources;  the  second,  whether  the  fish  food 
thus  produced  would  be  acceptable  to  oar  tastes;  the  tliird,  whether 
piscicnlture  would  pay  commercially.  As  to  the  first  point,  there  can 
be  little  doabt  bat  that  the  supply  of  fresh-water  fish  of  the  ordinary 
kinds  might  be  immensely  increased  by  proper  culture.  By  ordinary 
kinds  are  meant  jack,  carp,  tench,  roach,  dace,  perch,  chub,  gudgeon, 
bream,  and  eels;  but  the  culture  of  the  Salmonidce  family  is  not  iu- 
cloded,  as  it  forms  a  distinct  branch  of  this  question,  and  may  be  con- 
sidered as  an  established  and  remunerative  indnstry.  Pisciculture,  as 
applied  to  the  common  fresh-water  fish  of  different  countries,  is  a  very 
ancient  art  It  was  snccessfiilly  practiced  by  the  Greeks  and  Romans, 
and  probably  by  the  Egyptians  before  them.  It  has  been  a  branch  of 
public  indoBtry  among  the  Cbioeae  for  many  centnries,  and  at  the  present 
time  ft-eah-water  fleh  form  the  cheapest  and  most  plentiful  food  in  that 
ooantiy.  This  is  the  case  also  to  a  very  great  extent  in  Japan,  where, 
by  the  way,  it  is  said  that  roost  fish  are  preferred  in  a  raw  to  a  cooked 
state.  For  many  ceulnries  the  abbeys  and  monasteries  in  this  country 
procured  a  large  supply  of  fish  food  from  their  ponds  and  stews;  aad 
during  the  church  fasts,  which  were  many,  and  often  of  long  duration, 
A  large  proportion  of  the  population  lived  mainly  on  a  diet  of  fresh- 
water fish.  The  monks,  and  country  gentlemen  too,  in  those  days, 
must  have  had  tolerably  good  ideas  of  piscicnlture,  as  the  different 
«ld  books  on  the  formation  and  management  of  fish  ponds  indicate,  and 
it  is  certain  that  fish  formed  a  very  considerable  portion  of  the  food 
supply  of  the  kingdom.  With  our  improved  knowledge  of  natural  his- 
tory, and  especially  of  the  method  of  expressing  the  ova  fittm  fish  and 
artlflcially  hatching  thero,  whereby  the  increase  of  production  is  ex- 
tended a  thousand -fold,  we  could,  doubtless,  raise  a  very  large  stock  of 
fish  in  our  ponds  and  rivers.  But  considering  the  great  increase  in  the 
])opulation,  it  is  more  than  doubtful  whether  the  supply  thus  obtained 
would  be  any  very  appreciable  addition  to  our  food  resources. 

But  though  the  supply  of  "coarse"  or  common  fresh- water  Ash  could 
1)6  greatly  increased,  the  acceptability  of  such  fish  as  food  to  the  mass 
of  the  popalatiou  is  very  uncertain ;  indeed,  the  popular  verdict  seems 
decidedly  against  them,  with  few  exceptions.  They  have  all,  more  or 
less,  a  palpably  muddy  taste,  and  where  this  is  not  predominant  they 
have  but  little  more  flavor  than  stewed  blotting  paper.  Even  trout, 
from  many  streams  that  could  be  named,  are  either  insipid  or  partake 
to  a  great  extent  of  the  characteristic  flavor  of  other  fresh-water  fish. 
Persons  may  be  found,  indeed,  who  will  go  into  raptures  over  jack 
.stuffed  with  the  appropriate  "pudding,"  or  over  carp  and  tench  stewed 
secundum  artem.  Even  roach,  dace,  barbel,  and  bream  find  advocates;. 
t)Ut  in  this  matter  the  vox  populi  is  probably  right,  and  it  is  more  often 
the  sance  or  the  stuffing  which  gains  admirers  than  the  fish  themselves. 
It  may  be  admitted  that  there  is  a  vast  difference  in  IVesh-water  fish. 
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and  muvh  depends  on  the  way  of  cooking  them.  Thames  flsh  have  a 
decided  anperiority  over  most  others,  and  the  wives  of  Tliames  punts- 
men  and  cooks  at  Thames-side  bostelries  seem  to  excel  in  the  art  of 
aerving  up  the  flsh  from  their  river.  The  secret  chiefly  lies  in  cleaning 
the  fish  as  soon  as  possible  after  they  are  caught,  and  thoroughly  dry- 
ing them,  when  split  open,  in  the  snu  and  wind  before  cooking.  Thames^ 
gndgeon,  when  properly  cooked,  are  by  no  means  bad  eating,  and  are 
fairly  entitled  to  the  name  of  "  fresb-water  smelt."  Thames  perch,  also, 
and  jack,  are  certainly  eatable;  and  a  Thames  trout  is  undeniably  ex- 
cellent, but  ho  is  a  rarissima  avit.  Thames  fish  are,  however,  ati  excep- 
tion. Those  from  other  rivers  are  mostly  Inferior,  while  it  is  no  exagger- 
ation to  say  that  fish  from  stagnant  wat«r,  or  fivm  ponds  and  lakes 
which  have  only  a  slight  stream  running  through  them,  can  hardly  be 
considered  as  coming  within  the  category  of  acceptable  food.  Even 
entJiusiastic  anglers  can  hardly  daro  to  advocate  the  colioary  merits  of 
fish  &om  the  Norfolk  Broads.  As  a  rule,  the  poor  will  not  eat  iresh- 
wat«r  fish,  even  when  they  can  get  them  for  nothing,  or  when  pater- 
familial  brings  home  a  basket  of  '*  coarse"  fish  of  his  own  catching,  pre- 
tends to  like  them  himself,  and  his  family  eat  them  oat  of  compliment 
to  the  catcher.  When  a  pond  or  nver  is  dragged,  the  owner,  as  a  rule, 
can  hardly  find  persons  to  carry  away  the  carp,  tench,  and  other  such 
fish  captured.  As  an  instance  of  this,  I  once  saw  large  liFaps  of  fine 
roach,  which  bad  beeu  netted  out  of  tbe  trout  water  round  Wilton,  lying 
on  the  banks  and  no  one  caring  to  come  for  them,  though  a  general  in- 
vitation to  help  themselves  had  been  given  to  all  the  country  side. 
There  is  little  or  no  market  for  coarse  fish  in  London,  except  at  par- 
ticular seasons,  when  the  Jews  will  buy  them,  following  some  "tradition 
of  tbe  elders."  Bui  this  is  a  poor  testimony  to  their  goodness,  when  we 
find  that  barbel  is  the  most  favorite  fish  among  the  Jews,  whereas  most 
Christians  would  agree  that  this  fisb  is  tbe  most  unpalatable  one  our 
waters  produce. 

It  may  be  said  that  this  popular  estimate  of  fresh-water  fish  is  all 
pr^udice.  Perhaps  it  is,  to  some  slight  extent.  We  know  how  pr^u- 
dice  militates  against  the  use  of  Australian  tinned  meat  We  know 
that  a  tme  Celt  will  not  taste  an  eel,  or  a  true  Englishman  a  snail  or  a 
French  edible  frog.  It  would  take  many  years  of  "ranicultnre"  to 
make  the  latter  an  acceptable  article  of  food.  But  it  is  not  all  preju- 
dice in  the  matter  of  fresh-water  fish. .  With  the  exception  of  tront,  to 
which  may  be  added  gudgeon  and  perch  from  the  Thames  and  some 
other  rivers,  and  eels,  which,  like  salmon,  almost  stand  apart  by  them- 
selves iu  this  question,  fresh-water  fish  have  either  a  muddy  or  un- 
pleasant flavor,  or  are  simply  tasteless;  add  to  which,  the  abundance 
of  large  aad  small  bones  throughout  them  renders  them  still  more  un- 
iicceptable.  Again,  it  might  be  alleged  as  a  proof  of  present  prejudice, 
that  our  forefathers,  not  only  of  the  lower  but  the  higher  classes,  ate 
and  appreciated  these  fish.    True,  bnt  this  was  partly  because  of  the 
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clieapnees  of  this  poor  food,  and  the  scarcitj'  of  better,  and  partly  oving 
to  their  want  of  good  taste.  This  is  not  begging  the  qnestion.  The 
taates  of  a  nation  travel  forwards,  so  to  speak,  not  backwards,  and  food 
which  previoDS  generations  accepted  is  refused  by  those  that  follow 
them.  This  is  a  fact,  however  much  as  in  certain  respects  it  may  be  a 
snbjcct  of  regret.  Jack  and  carp  can  hardly  t>e  considered  as  generous 
•dishes  at  modem,  civic,  or  regal  bauqaets,  as  they  were  of  old,  thoagh  I 
believe  the  latter  fish  is  still  served  at  Windsor  Castle.  But  the  Virginia 
water  carp  do  not  appear  at  the  royal  tabic  till  they  have  spent  a  con- 
siderable time  in  clear,  sharply  rnnning  water,  arranged  for  the  pur- 
pose in  which  they,  to  some  extent,  are  treed  of  their  mnddy  fiavor. 
And,  after  all,  this  serving  of  the  old  Elizabethan  stew  must  be  more 
a  matter  of  form  and  of  keeping  np  old  traditions,  than  based  on  any 
real  appreciat'cn  it  meets  with.  Of  conrse^  scientific  piscicultnre  might 
improve  the  quality  of  oar  pond  and  river  flsh;  and  proper  feeding, 
dne  cleansing  of  the  ponds,  a  proper  regulation  of  the  number  of  fl^ 
in  any  given  space,  and  a  cleansing  of  those  abont  to  be  nsed  as  fbod 
in  stews  of  swiftly  running  water,  according  to  the  old  custom,  might 
do  much  to  make  the  fish  more  palatable;  but  I  cannot  imagine  that 
the  time  will  ever  recor  when  the  old  saying  recorded  by  Izaak  Walton, 
"  He  that  hath  bream  in  bis  pond  bath  always  a  welcome  for  his  guest," 
will  be  tme  either  in  reference  to  the  ppor^eating  llsh  named,  or  to  the 
other  ordinary  inhabitants  of  our  waters.  We  cannqt  expect  by  scien- 
tific culture  to  improve  their  bretsd  a^  we  have  that  of  our  flocks  and 
herds.  The  salmon  fiunily  and  eels  seem  to  be  the  only  products  of  our 
ftesh  waters  really  worth  cultivating  from  a  food-supply  point  of  view, 
or  as  ministering  to  the  pleasures  of  gastronomists. 

If  pisciculture  is  destined  to  sqpply  us  with  any  appreciable  increase 
of  palatable  fresh-water  flsh-food,  it  must  be  by  the  introduction  of  new 
species  from  other  countries,  and  their  acclimatization  in  our  waters. 
Several  such  have  been  proposed  as  most  suitable,  and  some  have  actu- 
ally been  introduced  by  way  of  experiment.  For  instance,  the  Silurvs 
glanis,  or  "sbeat-fish"  of  Central  Eorope,  is  thought  by  some  as  a  very 
likely'  kind  to  thrive  in  onr  waters.  It  is  excellent  food,  and  grows  rap- 
idly, and  to  a  great  size.  It  was  in  reference  to  the  enormous  weight 
which  this  fish  attains  that  a  humoroos  contemporary  suggested  that, 
if  naturalized  in  our  rivers,  it  would  show  excellent  sport  when  played 
with  a  chain  cable  a^ttached  to  a  crane,  which  should  move  on  a  tramway 
along  the  river's  bank.  The  great  lake  trout  of  Switzerland  has  been 
successfully  introduced  into  some  of  our  waters,  as  so  has  the  Salmo 
/<mtinalt$,  or  American  "  brook  trout-"  The  black  bass  {Gryatet  nigri- 
can$)  from  the  northern  districts  of  America,  nod  that  from  the  south- 
ern and  western,  known  by  the  name  of  Oriates  atUmoides,  have  also  been 
found  likely  to  suit  our  waters.  The  Marqnis  of  Exeter  has  been  very 
successful  in  the  acclimatizati<m  of  some  species  of  black  bass  at  Bur- 
leigb-honse,  and  it  is  a  fish  which  would  probably  thrive  well  in  some  of 
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the  Taters  or  the  East  Anglian  broads  and  rivers,  as  suggested  \>j  Mr. 
Wilmot,  the  GanadiaD  commiasioDer  to  the  Fisberies  Exhibition  at  Soath 
KenBingtOD,  on  the  occasion  of  a  visit  some  few  weeks  ago  te  the  ^for- 
folk  broads.  The  black  bass  is  a  fine  sporting  flsb,  and  gastrouomically 
to  be  commended.  To  these  we  may  add,  as  saitable  to  some  of  our 
waters,  the  white-fish  [Coregonvs  aUms)  of  Canada,  which  is  very  pro- 
liBc,  and  most  excellent  eating. 

The  third  point  for  consideration  is — would  pisciculture  pay  1  Even 
if  OUT  ordinary  fresh- water  fish  were  acceptable  to  consumers,  it  is  doubt- 
ful whether  the  culture  of  them  would  commercially  be  successful.  Un- 
der no  circumstances  could  it  be  expected  that  they  would  be  able  tO' 
compete  with  s^t-water  flab  in  cheapness.  The  cost  of  cultivation 
would,  probably,  be  great«r  than  the  advocates  of  pisciculture  antici- 
pate. Letting  the  water  off  ponds  in  succession,  and  cropping  them 
with  com  or  vegetables,  as  proposed  by  the  late  Mr.  Frank  Bi^cklaud,. 
and  after  the  removal  of  the  soil,  would  involve  great  labor  and  expense. 
Fisb  are  but  slowly  growing  creatures,  unless  supplied  with  abundance 
of  food,  and  this  represents  a  farther  outlay.  During  the  summer 
months,  Mr.  Bnckland  suggested  that  putrefying  flesh  hung  over  the 
ponds  wopid  atipply  nia|;^t8,  and  th^t  Ic^b-iyprfije  taught  be  gathered 
in  the  meadows  after  dark.  But  suitable  flesh  is  not  always  obtaina- 
able,  and  for  we^a  in  a  drought  not  a  lob-worm  will  show  itself.  The- 
latter  are  often  worth  from  a  shilling  to  balf-a-orown  a  quart  tar  flsh,  iq 
dry  weattt«r,  along  the  Thames  side;  and  are  actually  imported  by 
thousands  from  Nottingham,  where  "  vennieultqre,"  or  rather  worm- 
gathering,  is  a  recognized  industry.  The  difQculty  and  expense  of 
feeding  the  flsh  in  the  winter  would  be  still  greater.  It  certainly  would 
not  pay  to  supply  them,  as  Mr.  Buckland  did  his  small  fry  of  various 
kinds  at  South  Kensington,  with  "chopped  beef-steak  and  biscuits.'^ 
Whether  the  qoickep  growth  of  foreign  fish  proposed  for  naturalization 
would  cover  the  expenses  attached  to  their  culture,  is  a  matter  on  which 
it  is  ^most  impossible  to  give  an  opinion.  It  would  be  satisfiwtory  tO' 
think  that  careful  calculations  as  to  the  whole  matter  would  give  goml 
grounds  for  expecting  that  any  system  of  pisciculture  in  fresh  water 
would  answer  the  expectations  formed  of  it  by  ite  advocates.  At  all 
events  they  will  be  benefactors  who  can  make  two  flsh  to  live  where 
only  one  lived  before,  and  will,  by  the  introduction  of  new  apedes,  de- 
velop the  capacities  of  our  now  generally  ill-stocked  vatero.  As  an 
encouragement  to  such,  it  may  be  noted  that  in  Qmnany  the  scjentiflc 
culture  of  carp  in  ponds  Is  found  to  be  remunerative,  as  in  that  conutry,, 
and  in  some  other  districts  on  the  continent,  this  flsh  is  still  specially 
popular  as  an  article  of  food. 

Perhaps  the  recent  establishment  of  the  National  Fish-oultnre  Asso- 
ciation of  Great  Britain  and  Ireland,  the  honorary  secretaries  of  which 
are  Mr,  B.  B.  Maraton  EUid  Mr.  W.  Oldham  Ohambers,  will  do  much 
toward  the  solution  of  the  question.    It  is  certeinly  one  which  may 
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fairly  be  taken  op  by  scientiflc  and  philanthropic  membera  of  the  oom- 
inauity ;  and  perhaps  many  of  the  general,  and  eapecially  the  angling, 
pnblic  will  supply  fiinds  for  the  acquisition  of  some  suitable  water  or 
waters  for  experiments  in  the  way  of  pisciculture,  not  so  modi  in  the 
hopes  of  receiving  a  pecuniary  return,  at  least  for  the  present,  as  for 
the  purpose  of  practically  testing  the  possibility  of  improving  our  own 
freshwater  fish  supply  by  cultivating  the  species  already  in  our  rivers, 
ponds,  and  lakes,  or  natoralizing  new  ones.  Such  an  attempt  would 
have  the  sympathy  of  a  considerable  pnblic  interested  in  the  subject, 
and  could  not  fail  to  elicit  valuable  information.  It  is  hoped  that  the 
remarks  here  made  will  not  be  considered  ae  discouraging  to  such  an 
inquiry,  Eveo  apart  from  the  question  of  fresh-water  fish  as  contrib- 
uting  to  our  food  supply,  their  multiplication  for  the  sport  <^  the  an- 
gling fraternity  is  a  matter  well  worth  attention,  as  the  fodlitiea  for 
rational  and  wholesome  recreatioa  are  no  mean  elements  towards  the 
well  being  of  a  nation,  and  especially  of  its  poorer  classes. 


ai—conposiTion  sv  mhhe  «f  th 

Br  E-  T.  KENBINaTOPr,  F.  C.  8. 

(From  a  book  eotltled  "Composition  of  foods,  waters,  minerals,  n 

ceUanAOns snbataDOM,  compiled  by  E.  T.  KensiDgloti,  F.  C.  8."    London,  1877.] 

I. — Bob  OF  Salmon  (p.  21). 

Ijeoithin 7,  a 

Cholesterin 2. 2 

Fat 4.5 

Albumen 10.3 

Nnolein" 48.7 

Protamine 28.8 

n. — Composition  of  Cabp,  Trout,  &o.  (p.  24). 
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III. — OoMPOsiTioN  OF  Whitefish,  Saluon,  Eel8,  Otstebs,  Mus- 
sels, Spawns  akd  Lobstebb  (p.  302). 


Canmbuota. 

Wblloflih. 

MmoD. 

B,!., 

Ojrtem. 

„                     .±1-1. 

a.B 

l«.l 

14.010 

78.1 

77.0 

75.0 

... 

mo 

mi 

100.000 

Hawaii. 

SP.WB. 

LolNtor. 

n«ali. 

Soft. 

inta»_n»n.U» 

1L73 
7&78 

1:S 

4.«n 

»IT0 
1.170 

TO.  US 

lOCKOO 

100.000 
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S9.-A  OBBAT  CABP. 

Br  ALFBED  IIIACKBILL. 

[From  the  Fishing  Ouette,  Febmar;  S3,  1H64.] 

I  went  OQ  Monday  last  to  Walton-on-Thames,  to  have  a  day's  flabing 
witb  my  flBherman,  old  George  Hone.  On  my  arrival  he  greeted  me 
vitb,  "  Well,  sir,  I  bave  got  another  big  carp  to  show  you,  bnt  it  is  not 
80  big  as  the  one  yoa  canght."  He  opened  the  well  of  bis  pant,  and 
there  was  a  splendid  female  earp  which  he  had  canght  in  his  landing 
net. 

The  water  rose  very  rapidly  about  a  fortnight  back,  and  at  the  end 
of  last  week  fell  very  rapidly.  On  tbese  occasions  old  George  is 
always  on  the  lookout  for  stranded  fish,  so  that  he  may  assist  them 
back  to  their  homes. 

In  the  backwater  at  Walton,  in  a  sfiallow  pool,  George  saw  the  carp, 
and  very  cleverly  pat  the  landing  net  under  the  fish,  and  placed  it  in 
the  well  of  his  punt  for  my  inspection.  We  weighed  the  fish,  which 
was  fill]  of  spawn,  and  foond  it  tamed  the  scales  at  9}  poands.  After 
weighing  it  we  returned  it  lo  the  river  again,  close  to  the  boogh  where 
I  took  the  great  carp  in  1882,  weighing  12^  pounds. 

Tenby  Lodge,  Exhosioh  Hill,  Subset. 
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33.-AWBICAN    LANS-L^CKEB    ■AI.IiVN   AlfB    LAKE    TBOCT    IN 
VBANVE.    - 

[Extroot  froiu  Proceedlogs  of  the  Society  of  AccUoiatiz&tion.*] 

Prof.  Spencer  F.  Bftirtl  ftnaoiiDces  his  intentioD  or  making  a  sbipment 
to  the  society  soon  of  15,000  land-locked  salmon  eggs  {Salmo  solar  var. 
Sebago).  Mr.  Baveret-Wattel  recalls  in  this  connection  that  the  land- 
locked salmon  of  North  America,  which  is  not  a  migratory  lleh,  and  the 
conditions  of  whose  existence  tbns  resemble  those  of  the  treat,  would 
be  a  very  interesting  species  to  acquire  for  oar  fresh  waters,  consider- 
ing the  excellent  quality  of  Its  flesh  and  the  rapidity  of  its  growth. 

The  president  of  the  Linnsan  Society  of  the  Korth  of  France  sends  a 
report  on  the  results  yielded  by  the  eggs  of  lake  treat  and  of  Babmo 
navM^eutk  sent  to  that  society. 

PABta,  Fka»ox,  March,  1883. 


S4.-iniMBBK    9W    BCiea    IH    TMB    «A»IBJB. 
B7   nATTHIAS   DVNIV. 

[From  the  Zoologitt  for  Muab,  1864.] 

I46t  veek  I  was  fortunate  to  get  hold  of  two  of  the  ^ojtda  fi«^Ty 
with  roe.  The  flrstwas  OadutpoUaohiua^ottbe  whiting  pollack  of  Coofih, 
of  about  12  pounds  weight,  the  roe  of  which  was  16  onnces.  Qn  vftigh- 
ing  ^  half  grain,  tind  counting  them  and  computing  the  number,  I  found 
it  contuned  4,200,000  eggs.  My  next  fish  was  the  Qadus  virens,  or 
the  coal-flab  of  Coach,  and  21  pounds  weight  the  roe  being  33  ounces. 
Here  I  again  weighed  and  counted  4  haJf  grain,  aqd  on  working  oat  the 
result  I  found  it  to  contain  8,260,000  ova.  There  wa?  npt  the  least  dif- 
ficulty at  getting  at  these  resalts.  After  allowing  the  egg?  to  reinain 
in  boiling  waterafew  minutes  tbey  readily  separated,  at(d  a  magnitying' 
glass  apd  needle  soon  told  the  story.  Fropi  tbes^  figures  I  think  we 
may  reasonably  expect  that  whiting  pollacks  of  20  poan<}B  weight  may 
be  expected  to  give  ^bont  7,000,000  eggs,  ^nd  coal-flah  of  30  pQoi^ds 
weight  full  12,000,000  of  eggs,  t 

Metaqibsey,  Cobrwall,  January  22,  1884. 

*  Bulletin  Hensael  de  la  Boci6t<  Nationale  d'Accliniatation  de  France.  Man,  1801. 
p.  173. 

t  Some  farther  patimatea  of  the  DnmbeT  of  eggs  in  the  Oadidffi  will  be  fooDd  in  Re- 
port U.  8.  F.  C.  ISre,  pp.  T33-4.  Mr.  R.  E.  Earll  there  reporta  a  23^  lb.  pollack  or 
coal-fiah  (O.nrnii)tn  have  contained  4, D!i9,200fggs;  aDda701b.cod(O.maaroo^AaI>i8 
Oanther)  to  have  enntained  over  9,000,000  eggs.— C.  W.  8. 
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SS^TOB  VIDHB*  »W  FI,OBIDA  KKT*. 

Br  DATID  8.  JOBDAN. 

I  spent  three  weeks  in  active  work  on  the  island  of  Key  West,  nstog 
the  seine  daily  tbroagh  the  forenoon,  and  availing  myself  of  the  im- 
portant help  ot  the  many  hook-and-line  fishermen  for  information  in  re- 
gard to  ttie  flshea  of  the  deeper  waters.  My  list  nambera  one  hundred 
and  seventy-five  species.  The  great  majority  of  these  are  forms  more 
or  less  common  in  the  West  ladies,  bat  rare  or  absent  even  so  for  north 
as  Peoaacola  and  Cedar  Keys.  A  few  Northern  species,  as  the  Sbeeps- 
taead,  occur  at  Key  West,  and  do  not  cross  the  channel  to  HaTana,  but 
the  nnmber  of  snch  is  very  small.  One  remarkable  species,  the  "Hard- 
hewl"  (Chriodonu  aMmnotdesQoodeandBean),  is  very  abandant  about 
Key  West,  bnt  has  never  been  noticed  elsewhere.  1  have  also  found 
abont  fifteen  ttpeciee  of  small  fishes  which  seem  to  be  new  to  science. 
Host  of  these  will  donbtless  be  found  in  the  West  Indies  when  the  sea- 
weed fauna  of  that  region  is  better  known. 

All  the  market  fishing  at  Key  West  is  done  With  hook  and  line.  The 
great  Snpply  comes  from  the  bottom-fishing,  but  some  kinds,  as  the 
KiDg'fish  (Seomberomorua  cavaHa}^  and  frequently  theDoIpliin{  Corypkcena 
kippuns),  the  Barracuda  {Sphj/rwaa  picuda),  tlie  Amber  jack  {Seriola 
ialantU),  the  "Aibicore''  {Seriola  dttmSrili),  the  Jack  {Garanx),  and  the 
"Bonito"  {Euth^nvs  alUteratut),  are  taken  in  the  winter  in  large  num- 
bers by  trolling.  With  these  are  occasionally  found  the  Spike-fish 
{Hittiophorm)  and  the  Wahoo  (Acanthocybitim  mlandri).  From  the  Ist 
of  December  to  April  is  the  "  King-flsh  "  season,  and  then  that  large  and 
handsome  Mackerel  is  brought  every  day  to  the  market,  and  is  generally 
preferred  to  the  "bottom-flsh." 

The  **bottom-fish"  are  those  taken  with  hook  and  line,  at  moderate 
depths,  &otn  the  vessel  while  at  anchor  in  the  channels.  Of  these,  the 
most  abundant  species,  doubtless  exceeding  in  quantity  all  other  species 
combined,  is  the  common  Grunt  or  "  Bonco  Grande"  {HfEmulonplumieri). 
Kest  to  this  comes  the  Bed  Groax>eT  {^inephelus  mom),  and  then  in 
varying  number  come  the  different  snappers  [LiUjanm),  groupers  (£pttte- 
phdtu),  porgies  {Oalamns),  and  grants  {Htemulon),  t^ere  being  some  eight 
or  ten  species  more  or  less  common  in  each  of  these  groups. 

The  common  Snappers  are  the  fbllowing,  arranged  in  order  of  abun- 
dance: X.coftaf^oto,  tbeGray  Snapper  or  Mangrove  Snapper;  L.okry' 
turiM,  the  Yellow -tail;  Z.  tj/noffris,  the  Lane  Snapper;  L.  analis,  the 
Hutton-flsh ;  L.  caxia,  the  Schoolmaster,  and  L.  jooa,  the  Dog  Snap- 
per. Of  liie  groupers,  besides  the  Bed  Grouper  (Epinvphelua  morio), 
we  have  the  Nassau  Grouper  {E.  gtriattu) ;  the  Gag  {E.  microlepis) ;  the 
BhKk  Grouper  or  Bonaci  (£.&on4»>f;  the  Scamp  (£!./aZca(u«);  theBook- 
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hiud  [E.  asoeiuionia),  and  the  Coney  {Epiii^helua  guttatua).  The  com- 
mon "Porgies"  axe  the  Jolt-head  Porgy{CaiamiM/i(yo»adfl);  the  Little- 
liead  Porgy  (0.  peimatula);  the  Saucer-eye  {C.  calamvs);  the  Little- 
month  Porgy  (0.penna)i  and  the  Shad  or  Grass  Porgy  (C.  arctifnma.) 

Among  the  Grants,  besides  the  common  Hirmulon  plumien,  we  find 
the  Sailors' Choice  or  Banco  prieto  (Hamulon  parrtB);  the  Yellow  Grunt 
or  RoncoAmarillo  (H.  acinrus);  Uie  Tom-tate  {H.aurolinaitum),  and 
the  French  Grant  or  Open-Mouth  Grant  {H.  flavoUneatum).  The  little 
Striped  Grant  (H.  Usaiatum),  although  common  enough,  ie  not  brought 
into  the  market.  The  Hog-fish  {Laohnoltemus  suUlus),  the  Pork-Qak 
{Pomada^a  virginieus),  the  Turbot  {BaUstea  ecarolifienaw),  the  Jack 
{Garanx  kippoa),  the  Horse-eye  Jack  {Oaranx  latua,)  and  the  Runner 
{Oaranx  chrytoa),  are  also  rarely  wanting  from  the  market. 

Other  ^'  bottom-fish  "  less  abundant,  but  still  frequently  seen  iu  the 
markets,  are  the  Podding  Wife  {PlatyglMsm  radiatus);  the  Spanish 
Hogfish  {Bodianua  rufua) ;  the  Tangs  {Acanthurva  chirurgua  tractua  and 
cceruleua);  the  Black  Angel  (Pomacantkua  aureua) ;  the  Yellow  Angel, 
(HolcuMntktu  ciliarit) ;  the  Goat-fishes  ( Upenem  balteatut  and  U.  maou- 
latua);  the  Breams  {Diplodtia  unimaculatm  and  D.  rkomboidea);  the 
Sheepshead  (IHphdug  probatocephalua);  the  Whiting  (Pomadasi/a  chrys- 
npterua);  tbeBlun-fisb  (Pomatomua  aaltatrij!)^  the  Old- wife  (TVocAjnottu 
glauatg);  the  Pompano  [Trachynotus  carolinva);  the  Pampa  or  Permit 
{T.  rkodopua) ;  the  Bound  Pompano  or  pB.lometBk  (T.rhomboides);  the 
Sun-fish  {Garanx  crinitita);  the  Moon-fish  (Selene  vomer);  the  Bobalo 
(" liavallia")  or  Snooks  (Cmtropomua  undecimalis) ;  the  Saud-fish  {Ser- 
ranus  formoaua) ;  the  C&via  [Elacate  Canada);  the  Spanish  Mackerel  or 
Pintadilla  {Scomberomorua  regalia  and  S.  vtacuUitvs);  the  Silver  fish 
{Trickiurtta  lepturua);  the  Hound  fish  {Tyloaurua  craasua];  the  Moray 
{Sidera  moringa),  and  the  Ten-Pounder  {Elopa  aaurus). 

All  these  fishes  are  brought  to  the  market  alive  in  the  wells  of  the 
smacks.  When  a  bargain  is  made,  the  fish  is  taken  ont  with  a  scoop- 
net  and  killed  with  a  blow  on  the  head,  or  by  an  iron  spike  beingdriven 
into  the  brain.  It  is  then  Strang  on  a  strip  of  palmetto  leaf  and  deliv- 
ered to  the  purchaser.  Fish  are  very  eheaii  at  Key  West ;  three  grunts 
usually  sell  for  a  dime,  and  it  takes  a  flsti  of  considerable  size  to  be 
worth  ten  cents.  Kiug-fish,  worth  $1.60  to  $2  at  the  beginning  of  the 
ran,  fall  to  one-tenth  that  sum  before  the  end  of  the  seasoa. 

In  deeper  water  the  larger  smacks  make  a  somewhat  diSerentcatch  and, 
these  large  fishes  are  usually  taken  alive  to  Havana  instead  of  being 
sold  at  Key  West.  With  these  vessels  the  Red  Grouper  (Ghema  ameri- 
cana]  is  the  leading  fish.  Nest  iu  importance  comes  the  Red  Snapper 
{Lutjanua  campechianua),  the  Black  Grouper  {Epinephelua  bonaci),  the 
"Gag"  (Epinephelui  microlepia),  the  Margate-fish  (SamuUm  gibbosum), 
theRock-fish  {Epinephelus  vettetioaua),  and  the  Gigantic  Jew-fish  or  Guasa. 
{Epin^helm  itaiara). 
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No  seining  ie  done  at  Key  West,  not  a  seine  being  owned  on  the 
island.  Some  flehing  with  cast-nets  is  done  daring  the  time  of  the  mul- 
let runs,  the  following  species  l>eiug  mainly  taken ;  The  Uallifaver  Mul- 
let {Mvffil  albuUt);  the  Blue-bRck  Mullet  {Mugil  brasiliensis);  the  Fan- 
tail  Mallet(J)fuj;tntz<iT};  the  Bone-fish  (Jl^ulaiiulpes);  the  Broad  Shad 
{Qerres  cinerew);  the  Balao  {Memirhampkvs  balao),  and  occasionally 
some  Grants  and  Clars.  Cast-nets  are  used  also  for  secaring  bait ;  the 
species  mostly  taken  being  the  "Pilchard"  [Clupea pmaacoUB),  and  the 
"  Sardioes"  (Stolepkorm  broumi  and  Atherina  8tipe»).  King-fish  flesh  is 
considered  good  bait. 

Among  the  fishes  frequently  taken,  but  for  one  reason  or  another  not 
considered  food-flshes,  may  be  mentioned  the  following:  The  SwelUug- 
fish  {Tetrodon  nephel%u);  the  Shell-flsb  (<Mraoium  trigonum);  the  Cow- 
fish  (O.  tricome);  the  Leather-fisb  (Monaoanthm  kiapidm,  and  M.  oeilia- 
tvs) ;  the  Farrot-flshes  {Scarus  cceruleus,  S.  guacamaia,  8.  croicetuis,  and 
otiiers);  the  common  Shad  {Oerres  gvla)^  the  Slippery  Dick  {Platy- 
glosiut  Uvlttatua);  the  Toad-fishes  {Batrachue  tau,  Scorpwna  grandi- 
comis,  S.  steamai,  and  S.  plumieri);  the  Bqairrel  (Holocentrum);  the 
Leather-jacket  {Oligoplitea  taurug);  the  Hard-head  {Chriodorus);  the 
Gar-Heh  {Tylasums  notatug)^  the  Balaos  ("Ballabiio'')  {Hemirhamphus . 
bal(u>  and  unifasciatus);  the  Qreen  Moray  (Siderafunebris) ;  theTarpum 
{MegaUtps  allaniieus);  theMiIler'sThainb(i%no<J)f«cu&anu8);  the  Catfish 
{Arius  felis) ;  and  several  kiudH  of  Sharks  and  Kays.  Sharks  swarm 
abont  the  wharves,  feeding  on  refuse  fishes,  every  fish  which  dies  iu 
the  wells  being  thrown  overboard  by  the  fishermen.  Especially  abuntl- 
ant  are  Carcharias  lamia,  C.  breviroatria,  C.punetatwa  {terrte-nova),  and 
Sphyrna  tihuro. 

The  names  applied  to  the  different  species  have  at  Key  West  a  fix- 
ity of  meaning  which  is  not  usual  along  the  American  coast.  Generally 
each  name  used  is  applied  to  a  single  species  and  to  no  more,  and  most 
of  these  names  have  a  high  antiquity.  They  are  now  used  for  the 
same  species  in  the  Bahamas  (whence  most  of  the  Key  West  fishermen 
have  come),  and  the  same  names  were  in  use  there  more  than  one  hun- 
dred and  fifty  years  ago  at  the  time  of  the  visit  there  of  Mark  Catesby. 
The  Hogfish,  the  Margate-fish,  the  Taug,  the  Shad,  the  Pilchard,  the 
Bone-fish,  the  Lane  Snapper,  the  MuttoD-Osh,  tbe  Mangrove  Snapper^ 
the  Padding  Wife,  are  stilt  commonly  known  here  by  the  names  given 
by  Catesby,  although  these  names  are  seldom  applied  to  the  same  fishes 
elsewhere  along  the  coast  of  the  United  States.  From  the  catalogue  of 
the  fishes  of  the  Bermudas,  by  Professor  Goode,  it  appears  that  the 
same  general  uomenclatnre  of  the  species  is  current  iu  the  Bermudas. 
From  this,  the  common  origin  of  the  fishermen  of  the  Bahamas,  Ber- 
mudas, and  Florida  Keys  is  naturally  to  be  inferred. 

There  are  but  few  Cuban  fishermen  in  Key  West,  bat  as  fully  half  of 
the  customers  at  the  wharf  are  Cubans,  a  Spanish  nomenclature  is  also 
current.  As  this  agrees  fully  with  that  given  by  Professor  Poey,  as  in 
use  at  Havana,  I  need  say  little  in  regard  to  it,  ezc«i»t  that  it,  too. 
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mns  back  far  into  the  last  centnr)',  the  naiuea  given  to  the  plates  of 
Fan-a  being  still  ctwreht.  A  few  names,  not  given  by  Professor  Poey, 
may  be  noticed.  The  "Scamp"  {Epinepkelus  fakatus)  is  here  "Baca- 
lao"  instead  of  "Abatlejo,"  both  ^ords  meaning  codHsb.  The  Sheeps- 
bead,  not.  mentioned  in  Cnbaa  lists,  although  certainly  sometimes  sent 
fh>m  here  tb  the  Havftna  market,  ia  "  Sargo  Raiado."  Hie  Bed  Snapper 
here,  as  with  the  Spanish  fishermen  on  the  Texas  coast,  ia  "  Pargo 
Cblorado."  The  name,  "Sailor's  Choice,"  la  one  having  a  singular 
variety  of  meaniDgs.  B'ortbward  along  our  coast  it  is  sometimes  ap- 
plied to  the  hab  here  known  as  Bream  (Diplodus  rhomboidta).  At  Jaek- 
sonviUe,  Fla.,  the  Sailor'a  Choice  ia  Pomada«y»  ckryaopterua,  known  at 
Key  Weat  as  "Whiting,"  while  at  Cedar  Key  the  choice  of  the  sailor 
falls  on  Diplodug  hoUrookt.  In  Key  Weat  the  Sailor's  Choice  is  a  kind 
of  Gmnt  (HtBmulon  parrm). 
Ket  West,  Pla.,  December  20, 1883. 
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Br  C.  J.   KEMWOBTHr. 

CFrom  a  letter  to  Prof.  8.  F.  Baird.  ] 

I  wonld  respectfttlly  aaggest  the  propriety  of  yonr  directing  the  at- 
tention of  flfibermen  and  fish  dealers  to  the  edible  qnalities  of  the  Tar- 
pom.  As  a  food-flsh  it  is  excelled  by  but  few ;  and  aa  it  exists  in  great 
numbers  it  abould  be  utilized. 

jAOESOirvii'L£,  Fla.,  December  26, 1883. 


ST— OOOCBBEIfOB  OF  mTLLBT  IN  FHBSH  WATBR. 

Br  WALTER  HOXIE. 

[From  a  ]ett«r'  to  Prof.  S.  F.  Baird.] 

I  was  hunting  on  Edding'a  Island  a  few  days  aince,  and  found  Mullet 
in  large  qnantittea  in  a  fresh-water  pond.  This  pond  waa  flooded  with 
salt  water  about  three  years  ago,  and  the  Mullet  must  have  been 
there  ever  since ;  but  now  it  is  perfectly  fresh,  and  does  not  taste  in 
the  least  brackish.  I  have  never  seen  this  fish  living  in  fi«Bh  water 
before,  ao  I  communicate  the  fact  to  yon,  thinking  it  may  be  of  inter- 
eat.  If  they  will  breed  in  fresh-water  ponds  they  wonld,  it  seems  to 
me,  be  a  valuable  flab  for  stocking  purposes. 

Feoomoee,  Beaufort  Coui?tt,  S.  C, 

January  18, 1884. 
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By  J.  W.  COLLINS. 

The  following  brief  accomit  of  the  first  attempt  to  eetabtish  tbe  frozen- 
herring  trade  is  given  as  it  was  told  the  writer  by  Capt.  Henry  O.  Smith, 
of  Gloucester,  Mass.,  who  was  the  pioneer  in  this  business. 

The  inaugnratiou  of  the  frozen-berriug  trade  was  one  of  those  in- 
stances of  combining  the  result  of  accident  and  enterprise  which  so  fre- 
qaontly  infiaences  the  welfore  of  mankind.  Captain  Smith  was  eoffaged 
iu  fishing  for  balibat  along  the  west  -coast  of  Newfoundland  and  else- 
where dnring  tbe  snmmer  of  1853,  and  learned,  while  in  Port  an 
Port,  that  in  the  winter  season  balibat  were  generally  very  abaudant 
at  Harbor  Le  Cone,  on  the  west  coast  of  Newfonndland.  He  was  told 
by  a  resident  of  that  place  that  tbe  balibat  followed  in  after  the  school- 
herring,  which  generally  arrived  on  the  coast  dnring  December,  and 
that  for  the  remainder  of  the  winter  there  was  always  an  opportunity 
for  catching  as  many  of  these  fish  as  might  be  required.  Accordingly, 
in  the  latter  part  of  1853,  Captain  Smith,  then  in  command  of  the 
schooner  Flying  Cloud,  determined  to  make  a  voyage  to  Newfoundland 
in  pursuit  of  halibnt,  with  the  intention  of  freezing  his  fish  and  bring- 
ing them  into  the  markets  of  the  United  States. 

He  started  about  the  2l>th  of  December.  On  tbe  last  of  that  month 
he  was  cangbt  in  a  terrific  northwest  gale  near  the  western  part  of  New- 
foundland. After  lying-to  nnder  a  close-reefed  foresail  throughout  tbe 
gate,  the  wind  finally  moderated  on  the  morning  of  January  1.  The 
weather  cleared  np  and  the  snow-clad  hills  of  Newfoundland  were  visi- 
ble in  the  distance.  Captain  Smith  judged  his  vessel  to  be  near  the  port 
for  which  he  was  bound.  As  soon  as  practicable  reefed  sails  were  set, 
and  the  schooner  headed  for  tbe  land.  Aa  she  approached  tbe  shore,  to 
which  tbe  crew  were  entire  strangers,  no  indication  of  a  harbor  could 
be  made  out.  Knowing  tbe  abrupt  character  of  the  coast,  however,  and 
the  general  freedom  from  outlying  dangers,  Captain  Smith  stood  fear- 
lessly on  in  his  ice-covered  vessel,  approaching  the  towering  snow-laden 
mountains.  At  last  an  opening  was  seen,  which  he  thought  might  be 
Harbor  Le  Cone,  and  into  this  he  sailed,  passing  the  headlands  and 
coves,  one  after  another,  until  he  finally  came  to  the  head  of  the  harbor, 
dropped  anchor,  and  furled  his  sails.  As  soon  as  the  vessel  was  moored 
she  was  boarded  by  residents  of  tbe  pla^e,  who  expressed  great  surprise 
that  he  had  successfully  entered  that  port  under  sncb  circumstances. 
In  reply  to  the  inquiries  of  Captain  Smith,  the  local  fishermen  stated 
that  halibnt,  contrary  to  their  usual  custom,  had  failed  to  strike  in  dnr- 
Bull.  U.  S.  F.  C, 
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ing  that  wiuter,  bat  reported  berriog  and  cod  abundant.  It  is  enoagb  to 
say  here,  that  halibnt  failed  to  make  their  apperance  doring  the  winter, 
and  that  while  the  Flying  Cload  was  in  Harbor  Le  Coue,  she  waa  able 
to  procure  only  4,600  pounds  of  these  flsb. 

Captain  Smith,  finding  that  there  was  no  hope  of  obtaining  a  cargo 
•of  ftttzen  halibat,  decided  to  do  the  next  best  thing,  and  to  eecnre  as 
many  fresh  codfish  as  he  conid,  freeze  and  pack  them  away  in  the  bold. 
The  chances  fbr  obtaining  a  full  load  of  cod  were  favorable,  bat  the 
thought  occurred  to  him  that  he  might  do  well  to  take  home  part  of  a 
■cargo  of  frozen  herring  to  be  nsed  as  bait  by  the  G^eorg^e  ood  fisher- 
men. He  was  induced  to  take  this  step  by  an  incident  which  had  oc- 
curred in  his  previous  experience,  of  which  the  following  is  an  account: 
WhUe  in  command  of  the  schooner  Uolambia,  in  1846,  and  engaged  in 
the  wintOT  George's  ood-flshery,  he  had  taken  a  good  catch  of  herring 
in  nets  on  George's  bank ;  and  when  he  started  for  home  he  had  430  of 
them  which  had  not  been  used.  A.fter  leading  the  buik  the  weather 
waa  extremely  cold,  and  the  berring  which  had  been  left  on  deck  dur- 
ing night  were  frozen  as  "stiff  as  sticks."  It  occurred  to  Captain 
Smith  to  save  these  fish  for  another  trip,  and  accordingly  he  packed 
them  away  carefully  in  the  hold,  so  that  the  fitist  might  be  retained  in 
them.  On  his  saoceeding  craise  be  found  the  bait  which  he  had  thus 
saved  was  of  great  service  to  him  ;  and  the  consequence  was  that  he 
obtained  a  full  fare  of  fish  in  a  much  shorter  time  than  the  other  ves- 
sels which  were  sailing  in  company.  Here,  then,  was  the  starting-point, 
■SO  to  speak,  of  the  frozen-herring  trade.  Captain  Smith  succeeded  in 
procoring  a  fore  at  Harbor  Le  Cone  of  64,000  pounds  of  frozen  cod, 
4,000  pounds  of  ftozen  halibnt,  and  80,000  frozen  herring.  For  the 
herring  he  paid  (1  per  barrel,  which  would  be  about  20  cente  per  100. 
Arriving  in  Gloucester,  he  found  the  George's  fleet  about  ready  to 
«tart  on  their  first  trip  to  the  bank,  and  offered  bis  berring  for  sale 
to  them  at  $l.60per  lOOin  number.  Unfortunatoly  a  large  portion  of  the 
Oeorge's  fleet  was  frozen  in,  so  that  they  could  not  eaaily  get  out ;  but, 
nevertheless,  this  was  so  great  an  innovation  in  the  fishery  that  few  of 
the  skippers  could  be  found  among  those  ready  to  sail  who  would  venture 
to  take  a  supply  of  frozen  herring  for  bait  Three  of  the  captains,  how- 
ever, decided  to  make  toe  trial.  One  of  them  waa  Capt.  Theodore  Par- 
80D8,  who  bought  1,000  herring,  half  of  which  he  sold  to  another  vessel 
before  sailing ;  while  the  third  vessel  took  500  herring.  Finding  that 
there  was  little  probability  of  selling  his  berriog  in  Gloucester  to  the 
Georgesmen,  Oaptoin  Smith  went  to  Boston,  where  he  sold  them  as 
food  at  from  75  cents  to  $1  per  100.*  In  the  mean  time  the  three 
vessels  which  had  taken  bait  from  him,  notwithstanding  the  small 

*  Befon  going  to  Boston  he  sold  30,000  of  the  herring  to  *  stable-keeper,  at  Olon- 
oMter,  by  the  name  of  Floyd,  who  took  the  flali  on  toMDi  to  the  eairt  side  of  Cape  Add, 
whem  the  moat  of  them  wenwid  (or  bait  to  the  boat  UBhennen,  the  nmklnder  beiac 
haaled  to  Swampioot  and  eold  then  for  a  strailar  parpoM. 
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amonDts,  bad  been  Teiy  successful,  and  brought  in  fares  ranging  from 
80,000  to  00,000  pounds  of  codfish.  As  soon  as  they  arrived  at  Olou< 
cester  and  reported  how  much  the  voyages  had  been  benefited  by  the 
nse  of  frozen  herring,  the  owners  at  once  sent  an  order  to  Oaptain 
Smith,  who  vaa  In  Boston,  for  30,000  herring;  but  at  this  time  all  of 
the  fish  had  been  disposed  of  for  food,  and  consequently  the  Georges- 
men  could  not  obtain  them.  N^evertheless,  the  seed  had  been  sown 
from  which  the  frozen-herring  trade  has  grown  to  it«  present  propor- 
tions, exerting  an  almost  incalculable  influence  on  the  fisheries  as  well 
as  providing  the  masses  with  a  large  amount  of  cheap  and  wholesooie 


By  THE  mcHIGAH  BOABD  OF  FISH  COMIIII88IOITEBS. 

The  Michigan  State  Board  of  Fish  Commissioners  directs  this  minute 
to  be  spread  upon  its  records  in  respectful  and  atTectionate  remem- 
brance of  a  friend,  as  well  hb  in  sincere  sorrow  for  the  loss  of  their 
most  efficient  and  helpful  ofHcer,  Oren  M.  Chase,  snperintendent  of 
fisberies  for  the  State  of  Michigan,  and  in  memory  of  two  of  his  most 
trusted  and  respected  assistauts,  George  W.  Armstrong  and  Charlee 
H.  Brownell,  the  overseer  and  assistant  of  the  Petoskey  Station. 

In  the  fateftil  storm  which  swept  over  the  Great  Lakes  on  the  11th 
day  of  November,  1883,  which  will  long  be  remembered  throughout  this 
State  by  reason  of  the  loss  of  life  occasioned,  Oren  M.  Chase,  George 
yv.  Armstrong,  and  Charles  H.  Brownell,  while  engaged  upon  the  work 
of  this  commiseion,  were  drowned  in  Little  Traverse  Bay,  opposite  the 
village  of  Fetoekey. 

No  man  who  knew  either  of  them  doubts  that  they  each  met  death  as 
bravely  and  quietly  as  they  met  the  duties  and  responsibilities  of  life, 
nor  do  we  doubt  that  they  made  as  brave  a  straggle  for  life  as  ever  men 
made  when  overwhelmed  by  cmel  seas  and  bitter  cold  which  no  mortal 
strength  or  skill  conld  overcome  or  long  resist.  For  each  possessed 
the  best  things  that  made  life  dear  and  worth  a  manful  struggle  to  re- 
tain, as  sterling  characters,  health,  and  a  hopeful  future  of  bouorable 
usefhloess  in  their  chosen  work,  and,  more  potent  still,  homes  where 
their  loss  can  never  be  repaired. 

Oren  M.  Chase  was  bom  at  Rochester,  in  the  State  of  Kew  York,  in 
the  year  1840,  where  he  spent  his  childhood,  and  at  the  age  of  about 
twenty  years  removed  to  Michigan,  beginning  life  as  a  former  near 
Dimondale.  By  his  own  efforts  he  cleared  a  fium  of  about  40  acres, 
apon  which  he  remained  for  a  number  of  years,  and  then  rettumed  to 
Boohester  to  reside.  After  his  retumhe  was  employed  by  the  Xew 
York  CMitr^  Railroad  as  baggage-master  at  Rochester.    While  con- 
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nectod  with  the  railroad,  Mr.  Chase  became  acqaainted  with  the  pioneer 
fish  caltariat,  Mr.  Seth  Oreen,  who,  recogoizing  his  many  aterliog  qual- 
ities, induced  him  to  enter  the  employment  of  the  New  York  Fish  Com- 
ntissioD.  Mr.  Chase  took  up  the  duties  with  that  energy  and  siugleneas 
of  purpose  which  were  characteristic  of  the  man,  and  made  rapid  ad- 
Tancement  in  the  principles  and  practical  detail  of  the  work. 

In  the  summer  of  1875,  Mr.  George  H.  Jerome,  then  soperintendent  of 
fisheries,  applied  to  Mr.  Seth  Green  for  assistance  in  securing  a  com- 
petent person  to  undertake  Whilefish  work  at  Detroit,  expressing  at 
the  same  time  a  preference  for  Mr.  Chase.  Mr.  Green  consented,  and 
Mr.  Chase  came  here  for  the  season  to  inangnrate  that  work.  Bat  little 
time  was  required  to  satisfy  the  commissioners  of  Mr.  Chase's  entire 
competency,  and  he  was  given  full  charge  of  the  operations,  which  were 
so  Buccessfally  conducted  by  him  that  he  was  permanentlj'  employed. 

Mr.  ChMe  remained  in  charge  of  the  Detroit  hatchery  until  Septem- 
ber, 1882,  when  he  was  appointed  State  superintendent  of  fisheries. 
He  entered  upon  the  work  at  Detriot  with  the  crade  apparatus  then 
nsed,  in  the  face  of  many  dificouiagementB,  and  achieved  most  honora- 
ble success.  To  his  unfailing  energy,  consummate  skill,  and  tbonghtfnl, 
intelligent  application  to  bis  duties,  we  owe  all  that  ia  permanently  use- 
fdl  in  this  department.  He  has  pufected  and  simplified  the  apparatos 
for  hatching  by  hie  invention  of  the  automatic  jar ;  and  by  his  thought- 
fbl  experiments  and  keen  observation  rendered  s^e  and  comparatively 
easy  the  methodsof  gathering  the  ova,  and  thus  made  it  possible  for  the 
commission  to  meet  the  urgent  necessity  for  operations  tliat  can  be  in- 
creased almost  witliout  limit. 

In  addition  td  the  skill  and  industry  ttiat  made  him  a  competent  over- 
seer of  a  single  work,  he  had  also  the  bnsiness  capacity,  good  judg- . 
ment,  address,  and  promptness  of  decision  that  made  him  an  invalua- 
ble superintendent.  Be  was  jast  and  considerate  to  those  under  him ; 
loyal  and  most  helpfnl  to  those  under  whom  be  worked.  He  never 
spared  himself  or  was  afraid  of  work  that  promised  to  avert  disaster  or 
give  results  of  value.  He  was  progressive,  ready  to  learn,  and  never 
content  to  rest  upon  moderate  results  or  partial  successes. 

But  admirable  and  valnable  as  Mr.  Chase's  official  and  technical  work 
has  been,  he  was  more  than  a  good  officer  in  the  force,  or  at  the  head,  he 
was  an  honest,  courteous,  manly  man.  At  this  board  we  shall  sorely 
miss  his  practical  counsel,  and  his  ready  sympathy  with  every  sugges- 
tion that  looked  to  extended  nsefuluess  of  the  work  in  which  his  heart 
was  so  earnestly  enlisted. 

Mr.  Brownell  had  been  employed  for  a  number  of  years  at  the  Poka- 
gon  hatchery,  where  he  won  the  confidence  and  respect  of  all  by  his 
intelligent  devotion  to  his  work,  and  lus  manly  bearing.  Upon  the 
lecominendatiou  of  the  Michigan  commission  he  was  appointed  super- 
intendent of  the  Kebruiika  commission.  That  post  he  relinquished  on 
account  of  a  prolonged  sivkness  in  the  winter  of  16S3,  and  upon  bis  re- 
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covery  this  commiseion  was  very  glad  to  veleome  bim  back  and  secare 
bis  vaJaable  services. 

Mr.  AmiHtroug,  wbile  not  a  regular  employ^  nntil  September,  1883^ 
bad  yet  served  for  several  seasons  in  gathenag  wbiteflsb  ova.  He  bad 
gained  the  reputation  of  being  one  of  the  most  skillfnl  and  capable 
among  experts.  He  was  also  well  known  for  his  induatrioaa  habits,  hon- 
orable dealing,  and  good  judgment.  When  the  increased  appropriation, 
granted  by  tbe  legislature,  made  possible  extended  operations  by  this 
commission,  Mr.  Armstrong  was  the  tirst  man  engaged. 

They  were  three  manly  fellows  that  any  commission  might  well  have 
been  proud  of,  as  we  were.  They  were  three  fast  friends,  who  were  al- 
ways loyal  to  each  other  and  themselves,  their  families,  and  their  fHends. 

And  this  mlnate  is  the  saddest  that  shall  ever  be  made  upon  these 
records. 


AS'-PAACRBKS  •■  SBSTBirCTITS  VIUT*Ba  OP  VISK-PONDa. 

By  JAMES  ANNIItl.  Jr. 

[Abstract,  bf  Cbaa.  W.  Smile;,  of  >  paper  in  the  TraDssotlona  of  the  Ametican  Flah 
Cnltnral  AHOoiailoD  for  18-41.] 

I.  KiNGPISHEBS. — ^The  notes  of  this  bird  are  beard  from  early  spring 
nntil  cold  weather,  and  even  before  the  spring  season  is  opened,  as  if 
impatient  for  it  to  come.  He  is  never  satisfied,  being  on  the  lookout 
from  dayUght  till  dark,  and  is  ever  ready  for  the  plunge.  Be  can 
take  as  many  fish  as  the  avenge  sportsman. 

The  best  way  to  destroy  him  is  by  a  small,  round,  steel  trap,  tbe  kind 
without  tlie  shank  or  tail  piece.  Fasten  it  to  the  top  of  a  10  or  15  foot 
pole,  near  a  fishing  ground,  where  the  bird  may  think  it  a  splendid  spot 
for  observations,  and  he  will  drop  both  feet  squarely  into  the  trap. 
Occasionally  It  will  take  hawks  and  owls,  but  very  few  robbins  or  small 
tards.  gl 

II.  DuoKa.— The  dom^tic  duck  is  very  destructive,  not  only  to  flsh 
and  fish  eggs,  but  to  the  food  offish.  I  have  seen  the  tame  duck  de- 
vour a  trout  6  inches  long.  I  have  been  annoyed  by  the  wild  docks 
called  saw -bills  or  shell-drakes,  and  I  was  nut  able  to  exterminate  them 
l^  shooting.  Bed  flannel  flags  I  found  to  have  the  eSlect  of  scaring 
them  away. 

III.  Owls. — ^The  common  hootor  screech  owl  will  cause  some  trouble. 
One  day  I  found  an  owl  in  a  muskrat  trap,  some  4  inches  under  water. 
He  was  alter  the  flsh  food  of  the  stream,  snch  as  the  fresh-water  lob- 
ster, caddis  worm,  shrimp,  &c.  They  can  be  caught  in  tbe  kingfisher 
traps. 

IV.  Hebonb. — The  blue  heron  deals  death  with  his  long,  heavy,  sharp 
bill  to  everything  in  the  fish  line.  He  poaches  mostly  in  the  early 
morning  and  after  dark,  coming  into  shallow  water,  even  witJiin  a  rod 
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of  the  hoase.  He  stands  in  tlie  water  {perfectly  motiooless,  and  as  tho 
fishes  approach  he  strikes  them.  I  have  sometimes  beard  a  jcreat  flop- 
piag  and  distarbance  in  the  water  at  night  time,  and  upon  going  to  the 
place  in  the  morning  found  heron  tracks  and  a  trout  from  half  a 
pound  to  one  pound  in  weight  with  a  hole  in  his  hack  or  side  into  which 
you  could  put  your  finger.  1  suppose  this  fish  to  have  been  too  strong 
for  the  heron  that  had  mortally  wounded  it. 

To  capture  them, set  steel  traps  in  shallow  water,  taking  careful  pre- 
caatiou  to  secure  them,  or  the  heron  will  fly  away  with  them.  When 
you  find  him  in  the  trap  quiet  him  with  a  long  club  or  a  charge  of  shot, 
lest  the  savage  bird  inflict  a  bad  wound  upon  you. 

v.  BiiTEBNs.— These  birds  are  similar  to  the  herons,  though  smaller, 
and  do  some  damage.    I  always  shoot  them. 

VI.  MUSKBA.TS. — This  animal  feeds  upon  the  caddis  worm  and  other 
fish  food,  audermines  the  banks,  and  eats  off  the  screen  slats.  I  have 
seen  a  peck  of  empty  caddis- worm  cases  in  one  pile  on  the  bank  at  the 
water's  edge,  which  had  been  left  by  the  muskrats.  These  should  he 
trapped  in  the  winter  and  spring,  when  their  fur  will  sell  readily.  I 
aeually  sell  from  $10  to  $15  worth  in  a  year. 

YII.  Minks. — The  mink  is  the  greatest  of  our  enemies.  If  he  gets 
the  notion  of  coming  to  your  ponds  he  will  annihilate  the  flsb  before 
yon  know  it.  He  usually  enters  at  the  same  place.  Set  your  trap  just 
undertbe  water  where  he  may  slide  into  it  as  be  is  sliding  into  the  pond. 
I  have  seen  a  mink  slide  down  the  bank  of  a  stream  under  the  water 
and  come  np  with  a  fish  time  and  again,  with  scarcely  a  failure.  One 
mink  is  good  for  a  hundred  dollars'  worth  of  fish  in  a  short  time. 

Till.  Snakes. — I  have  seen  a  30-inch  water-adder  catch  a  Sonnce 
front,  and  have  found  three  tiont  at  a  time  in  the  stomach  of  the  same 
Tariety.  A  gentleman  told  me  this  spring  that  last  summer  he  was 
passing  near  a  pond  which  contained  brook  trout,  and  he  saw  a  snake 
{{lide  down  the  bank  into  the  water,  and  as  the  water  was  clear  he 
watched  it.  It  went  into  some  moss  that  was  on  the  bottom  of  the 
pond.  Entering  the  moss  fW}m  below,  soon  ne  saw  its  head  appear  in 
the  top  of  the  bunch  of  moss,  and  then,  for  the  first  time,  noticed  a  small 
iTont  about  1  inches  long  that  was  almost  over  the  snake's  bead. 
After  slowly  drawing  its  head  out  a  little,  it  made  a  dart  for  the  fish 
and  caught  bim ;  then  the  snake  came  out  on  the  bank.  The  only 
method  I  have  found  for  dealing  with  them  is  to  kill  them  whenever 
tltey  come  in  your  path.  In  the  months  of  May  and  June  they  may  be 
found  along  the  banks  of  streams  or  ponds  sunning  themselves,  when 
a  charge  of  No.  6  or  d  sbot  will  put  them  on  the  retired  list 

UinTED  Statbs  Fish  Commission,  Ftibrvary  8, 1884. 
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4t.-aCOOBB*  IN  BAIflINO  I. ATfD -LOCKED  8ALn»I«. 

Br  Dr.  C.  B.  BARBER. 

[From  lett«r  to  Prof  S.  F.  Baird.] 

I  waa  very  saccessfal  with  the  land-locked  salmon  eggs  which  I  for- 
merly received  from  yon.  Some  of  the  flsb  have  now  been  canght  that 
weigh  6|  poonda,  one  party  taking  23  io  a  siogle  day. 

Rutland,  Vt.,  December  12, 1883. 


Br  B.  F.  KOON§. 

[Ftom  ft  letter  to  Prof.  S.  P.  Bftird.] 

According  to  your  request,  I  give  yon  the  facts  coDceraiug  the  Irish 
shells,  Helix  aaperta  Milller,  planted  in  connection  with  onr  work  at 
Wood's  Holl,  Mass.,  Angost  31, 1883. 

About  the  last  of  July,  ae  Mr.  E.  A.  Andrews,  a  fonner  member  of 
tiie  Fish  Commission  party,  returned  from  Germany,  his  steamer 
stopped  at  Queeustown  for  the  mails,  and  while  waiting  there  he  went 
ashore  and  gathered  a  few  sheila  from  walls  along  the  sides  of  the 
streets  of  the  city.  He  said  they  did  not  seem  to  be  active  at  the  time 
bat  rather  dormant,  simply  sticking  to  the  stones  in  the  walls.  He 
brought  seven  to  Wood's  Holl,  and  gave  them  to  me  with  a  request  to 
plant  them  at  some  place  about  the  shores,  remarking  that  the  cUmate 
of  Wood's  Holl  resembled  that  of  Qneenstown  very  much,  and  he 
thought  they  would  do  well  there. 

Wishing  to  have  a  witness  as  to  the  place,  &c,  I  requested  Frof.  E. 
Linton  to  accompany  me,  and  on  Aagnst  31, 1883,  we  took  the  shells  to 
Bnsh  Island,  at  the  end  of  Long  Neck,  and  placed  them  npon  a  large 
rock  under  a  small  bushy  oak  tree,  the  largest  upon  the  island.  It 
stands  12  or  15  feet  above  the  water  and  about  the  middle  of  the  cres- 
centshaped  north  side. 

In  Binney's  '*Iiand  and  fresh-water  shells  of  North  America,"  he 
describes  those  from  Charleston,  S.  C,  as  introduced  European  species. 
He  also  states  that  they  have  been  found  at  New  Orleans,  Portland,  Me., 
Nova  Scotia,  and  at  at  Sauta  Barbara,  Cal.  If  they  have  flourished 
elsewhere  upon  the  continent  in  widely  different  climates,  we  maf  rea- 
Mmably  expect  to  establish  a  colony  at  Wood's  Holl. 
JiABBPiKLi),  Conn.,  iVbrtiory  23, 1884. 
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«3^A  CBINBSB  nBTH«D  OP  Wimm-CVE.TVmM. 

Br  SnART.  GOI^DSniTH,  AND  JOHNSON. 

CEztraot  from  Th«  World  IHspUyed ;  or,  A  Cations  Collection  of  Voyages  uid  Ti«t- 
elB,  Beleot«d  and  oompil«d  from  the  WriteTs  of  all  Nations:  Bj  Smart,  Ooldsmit^ 
and  JohiuoQ.    Fint  AmerioMi  EditioD,  Vol.  VI,  Ptiiladelphia,  1796-1 

We  cauDot  conclade  oar  account  of  tbis  Bpecies  of  animals  and  of 
ObiuA  ID  general,  witbont  mentioning  a  singular  metbod  by  wblch  all 
kinds  of  fish  are  dispersed  into  different  provinces  even  before  tbey  bare 
life.  About  the  montb  of  May  the  Chinese  draw  mats  across  the  great 
liver  Yang-tse-Kiang  in  order  to  stop  the  spawn,  wbicb  they  know  bow 
to  distinguish  at  first  sight,  though  the  water  ia  scarce  altered  by  it; 
with  tbis  water  mixed  with  spawn  they  fill  many  vessels,  which  tbey 
sell  to  the  merchants,  who  go  thitber  at  that  season  in  great  numbers 
to  buy  it,  and  transport  it  into  different  provinces.  This  they  sell  by 
measure  to  those  who  have  fish-ponds  belonging  to  their  bouses.  In  a 
few  days  the  young  try  begin  to  appear  in  little  shoals;  but  the  differ- 
ent kinds  of  fish  cannot  be  soon  distinguished. 


i4^-SHAB  IK  aBBOOIf  WATBKS-A  NBW  8At.MOIf  HATCHEBT. 

By  GHA8.  1.  FIN£LT. 

[From  a  letter  to  Prof.  8.  F.  Baird.] 

Last  fall  I  caught  a  lot  of  sbad,  or  what  we  took  to  be  shad.  They 
were  certainly  of  the  herring  family,  and  had  what  we  call  a  saw  under 
the  belly.  I  believe  a  lot  of  young  shad  were  released  in  Upper  Bonge 
Biver.  This  is  the  second  year  only  that  any  of  that  species  has  ever 
been  seen  here. 

Mr.  B.  D.  Hume,  who  owns  the  cannery  at  this  place,  and  for  whom  I 
have  been  foreman  the  past  four  years,  has  built  a  hatchery  for  salmon. 
He  had  one  here  before,  but  run  it  only  one  year.  This  be  intends  to 
be  permanent.  I  am  monlng  it  and  have  so  far,  considering  the  cir- 
cumstances, been  very  snccessful.  I  oqly  had  eight  female  spawners 
BoA  the  corresponding  males,  for  the  hatcheries  were  hardly  ready.  I 
have  so  far  lost  a  little  over  4,000  eggs  in  fonr  weeks,  the  principal  eanse 
being  tcom  diffused  light,  which  I  have  overcome  by  battening  up  the 
creek.  I  have  splendid  water,  a  ditch  3  miles  long,  a  big  reservoir  20 
by  20  feet,  6-inch  iron  pipes,  and  two  big  flumes  to  feed  through.  Where 
the  screens  are  in  the  water  it  is  splendidly  clear.  I  will  report  further 
progress. 

Ellensbubg,  Obeq.,  Deoetnber  14, 1883. 
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4S^N»Taa  •!*  THB  FISHBRIS*  OF  ClI.«ir€BSTBB,  HAa*. 

Br  8.  J.  nABTin. 

[From  letten  to  Prof.  B.  F.  B«lrd.] 

Haokbbbl. — Daring  the  past  week  there  have  been  42  arriTaU  with 
salt  mackerel.  They  landed  8,000  barrels  mostly  No.  4  mackerel.  They 
average  abont  1,500  to  tbe  bturel.  There  were  a  few  large  ones.  Last 
week  small  ones  were  plenty  ftom  Thatcher's  Island  to  Gape  Cod.  Yes- 
sels  coming  from  the  eastward  report  plenty  of  small  mackerel  as  for 
as  Matinicus.  Four  vessels  from  the  bay  of  St  liawrence  bron^t 
1,390  barrels,  and  reported  mackerel  plenty  October  6  and  6.  They 
cangbt  ae  many  as  they  conld  take  care  of.  I  think  there  will  be  three 
vessels  ftom  Gloucester  go  down  to  the  Nova  Scotia  coast  after  mack- 
erel.   The  prospect  for  large  mackerel  is  poor. 

The  mackerel  from  the  Bay  of  St.  Lawrence  were  of  good  qoality 
and  sold  for  914  a  barrel  without  being  called.  Large  No.  1  mackerel 
have  sold  for  (23  a  barrel ;  No.  2  for  $14  a  barrel ;  No.  3  for  tlO  a  bar- 
rel; and  there  is  no  sale  for  No.  4. 

Gloucbstee,  Mass.,  October  14, 1883. 

Pollock  and  cod  have  been  scarce  this  fall.  Forty  sail  of  small  craft 
which  were  out  two  days  on  the  pollock  grounds,  came  in  with  2,000 
pounds.  There  are  no  sperling  this  fall,  8o  that  most  of  the  boats  will 
Qse  nete. 

Gloucestbb,  Mass.,  October  28, 1883. 

Maoebbbl. — The  mackerel-catchers  are  all  at  Provinoetown.  There 
are  plenty  of  small  mackerel  in  Barustabte  Bay.  Yessels  make  good 
hauls  when  there  is  a  chance  to  get  out.  The  weather  has  been  bad 
for  seining  the  last  fortnight — wind  northeast,  with  thick  weather. 
Small  mackerel  were  seen  schooling  on  Middle  Bank  last  night.  We 
have  got  13  sail  of  mackerel- catchers  in  tbe  Bay  of  St.  Lawrence, 
and  16  sail  have  gone  down  to  Gape  Breton  Island  after  mackerel. 
There  were  plenty  of  mackerel  schooling  off  Sydney,  G.  B.,  last  Tues- 
day. Some  vessels  made  good  hauls.  Schooner  Edward  Webster, 
Oapt.  Solomon  Jacobs,  and  schooner  Warren  I.  Crosby,  Captain  Car- 
roll, went  through  Canso  last  Thursday,  boand  for  tbe  Bay  of  St. 
liawrence,  after  mackerel. 

Glouoestee,  Mass.,  October  28, 1883. 

Gbobgb's  odd  fisheby.— The  vessels  that  go  to  George's  after 
codfish  have  done  well.  There  have  been  three  arrivals  this  week,  with 
40,000,  4d,000,  and  34,000  pounds  of  codOsh,  respectjveiy.  The  time 
gone  was  fourteen  days.    They  used  squid  for  bait. 
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Squid. — Sqaid  are  plenty  on  George's,  od  Cashe'a,  and  io  the  Bay  of 
Fandy.  They  are  plenty  on  the  whole  coast  from  Grand  Manan,  Bay 
of  Fnndy,  to  Middle  Bank.  Vessels  that  have  come  in  from  Le  Hare 
Bank  and  Bfowd'b  Bank  say  there  are  plenty  of  sqaid  on  all  the  fish- 
ing banks  of  the  iNova  Scotia  shore.  A  few  have  been  eaaght  off  the 
month  of  the  harbor. 

Halibut  fisheet. — The  vessels  that  go  after  freab  halibut  have 
done  well.  There  have  been  three  arrivals  this  week  &om  the  soath- 
west  part  of  Grand  Banks,  with  65,000,  55,(100,  and  68,000  pounds  of 
fresh  hatibat;',  caught  in  140  fathoms  of  water. 

Glouoestee,  Mass.,  October  28, 1883, 

Movements  op  hackeeel.— When  the  mackerel  came  on  the  coa>sts 
of  Massachusetts  and  Maine  the  large  mackerel  came  first,  and  passed 
to  the  eastward.  Then  came  the  small  oues,  which  also  passed  to  the 
eastward.  The  latter  came  up  iushore  this  fall.  Boston  Bay  was  fall 
of  them  all  the  time  during  the  month  of  October.  The  large  mackerel 
were  farther  off  shore.  They  came  across  Cashe's.  A  few  of  tbem  were 
caught  at  Chatham,  Some  of  Che  vessels  which  have  come  in  dnxing 
the  last  two  days  saw  mackerel  on  the  northeast  port  of  George's. 
Those  mackerel  came  oat  of  the  Bay  of  SL  Lawrence.  They  come  np 
the  Gape  shore  as  far  as  Gape  Sable,  then  strike  across  to  the  north- 
east part  of  George's,  and  work  southwest  the  whole  length  of  the  bank ; 
how  much  farther  I  don't  know.  When  they  went  to  the  eastward  they 
went  down  the  whole  length  of  George's  Bank,  went  across  to  Cape 
Sable,  and  followed  down  the  whole  length  of  the  Gape  shore.  Some 
of  tbem  went  through  the  Straits  of  Causo.  Some  of  them  went  down 
as  far  as  Scatary  Island,  and  then  took  a  westerly  course  is  the  Bay  of 
St.  Lawrence.  Some  of  the  large  mackerel  went  np  by  the  island  of 
Saint  Paul  and  were  not  seen  afterwards.  Some  vessels  which  were 
on  the  Labrador  coast  after  herring  saw  large  mackerel  there.  Accord- 
ing to  the  last  reports  from  the  N'ova  Scotia  shore  there  are  plenty  of 
mackerel  there  working  westward, 

Glouoebter,  Mass.,  October  31, 1883. 

MoNTHLT  SUMMARY. — The  amount  of  fish  lauded  at  Gloncester 
during  the  month  of  October  was  as  follows :  Shore  mackerel  24,091 
barrels;  mackeral^m  the  Bay  of  St.  Lawrence,  4,343  barrels;  benjng, 
6,335  barrels;  cod  from  George's  Bank,  956,000  pounds;  halibnt  from 
George's  Bank,  11,900  pounds;  cod  from  Western  Bank,  1,403,000 
pounds ;  halibut  ftvm  Western  Bank,  9,400  pounds ;  cod  from  Grand 
Banks,  2,133,000  pounds ;  salt  halibut  from  Grand  Bank  13,400poands; 
fresh  halibut,  696,000  pounds ;  Greenland  halibut,  90,000  pounds ;  pol- 
lock, 588,000  pounds;  bake,  36,000  pounds;  cask,  22,000  pounds^ 
haddock,  23,000  pounds;-  fhtsh  cod,  12,600  pounds;  mixed  dried  fish 
by  freight  from  Maine,  10,550  quintals;  pogy  slivers,  170  barrels;  cod 
oil  sold  here,  95  bturela ;  ood  imported  ttom  Nova  Sootia,  700  qnintats. 

Glouobsteb,  Mass.,  lfovemi>er  4, 1883. 
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Maoeebei.  fibhebt.— Tbe  shore  mackerel  fleet  all  taaaled  np.  There 
boB  been  a  large  falling  off  in  tbe  catch  of  mackerel  from  lant  year- 
Tken  have  been  218,000  barrels  taken  this  year  agaioBt  378,000  barrels 
last  year.  There  are  13,000  barrels  on  tbe  wharf  to-day;  last  year  at 
this  time  there  were  45,000  barrels.  There  are  fifteen  sail  of  vessels  on 
the  Cape  shore  after  mackerel.  A  <lispat<^  came  last  night  firom  the 
schooner  Charles  C.  Warren  stating  that  they  oaught  270  barrels  of 
large  mackerel  last  week  in  Margaret's  Bay,  35  miles  to  the  westward  of 
Halifax ;  also  one  frova  schooner  Warren  J.  Crosby  stating  that  she 
caagbt  300  barrels  of  large  mackerel  last  week  at  Sydney.  There  is  no 
news  from  the  rest  of  the  fieet.  They  are  catching  mackerel  in  nets  all 
along  the  INova  Scotia  shore. 

Gloucester,  Mass.,  November  11, 1883. 

A  rbmabeable  haul  of  menhaden.— a  dispatch  to  the  Bostos 
Herald  tinder  date  of  November  9,  1883,  says: 

"  The  menhaden  steamers  George  Cortis  and  Vista  of  the  George  W. 
Miles  Company  broaght  in  over  1,000,000  fish  last  nigbc  Value,  $5,000. 
This  news  is  enough  to  fire  the  heart  of  every  menhaden  fisherman  with 
joy.  It  is  a  most  remarkably  large  haul,  particalarly  for  this  time  of  the 
year.    The  fish  now  are  fat  and  unasoally  fertile  in  desirable  material.'^ 

Gloucester,  Mass.,  November  11, 1883. 

Vessel  statistics  fob  1883. — The  following  are  the  nambers  of 
vessels  and  of  men  engaged  in  difTerent  branches  of  the  Gloacester  flsh- 
^es  during  the  year  1883 :  ' 

Mackerel  fishery,  122  vessels,  manned  by  1,708  men. 

Grand  and  Western  Banks  fishery,  111  vessels,  manned  by  1,333  men. 

George's  Bank  cod  fishery,  75  vessels,  manned  by  825  men. 

Fresh  halibut  fishery,  22  vessels,  manned  by  318  men. 

Shore  fisheries,  50  vessels,  manned  by  448  men. 

Greenland  halibut  fishery,  5  vessels,  maimed  by  70  men. 

There  are,  in  addition,  25  small  boats,  with  one  man  to  a  boat. 

Glouobstek,  Mass.,  November  11, 18S3. 

Gale  ov  Qeoroe's  Bane. — They  have  had  a  hard  time  on  George's. 
November  12  and  13  it  blew  a  hurricane.  Vessels  arrived  to-day  with 
decks  swept,  sails  turn,  bulwarks  gone,  and  cables  and  anchors  lost. 
I  think  the  worst  is  to  come.  Some  of  the  haddock  vessels  arrived 
with  the  loss  of  dories  and  other  damage. 

Mackerel  fishery. — Two  vessels  arrived  last  night  from  the  Bay 
of  Bt.  Lawrence ;  schooner  Fannie  Belle,  with  425  barrels  of  saJt  mack- 
erel ;  and  schooner  S.  B.  Lane,  with  200  barrels  of  salt  mackerel.  There 
are  five  more  to  come  from  the  Bay  of  St.  Lawrence,  and  there  are  eight 
still  on  the  Cape  shore. 

Glouoesteb,  Mass.,  November  18, 1883. 
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Maoebbbl.— -Foar  vessela  from  the  Bay  of  St.  Lawrence  bronght 
148O  barrels  of  salt  mackerel.  On  the  9th  Qf  November  the  Bchoooer 
Charles  0.  Warren  caught  260  barrels  of  mackerel  at  one  hani  of  the 
seine  in  Margaret's  Bay,  TSova  Scotia.  There  are  three  more  vessels 
coming  from  the  Bay  of  St.  Lawrence  with  300  barrels  of  mackerel  each. 

That  will  end  the  mackerel  flBhing  for  this  year. 

GALE.'—Pears  are  entertained  for  the  safety  of  foar  haddock  catchers 
which  were  on  George's  Bank  in  the  gale  of  November  12-13.  Had- 
dock are  plenty  on  George's  Bank,  but  there  has  been  no  sale  for  them 
for  the  last  three  days.  There  are  five  vessels  here  with  haddock  to  sell 
to  the  slitters  at  three-qnarters  of  a  cent  a  pound. 

Glouoesteb,  Mass.,  NovmUtffr  25, 1883. 

SuMHABT. — I  send  you  the  amount  of  fleh  landed  at  Gloucester  dur- 
ing the  month  of  November.  Shore  mackerel,  6,572  barrels;  mackerel 
ftom  the  Bay  of  St.  Lawrence  3,787  barrels ;  mackerel  canght  on  the 
Ifova  Scotian  shore,  561  barrels ;  George'scod,l,168,000ponDds ;  Geoi^e's 
halibut,  34,400  pounds;  Western  Bank  codfish,  211,000  pounds;  West- 
on Bank  haltbat,  7,900  ponnds.  Fish  canght  in  cod  gill-nets,  1,330,000 
pounds  codfish,  174,000  pounds  pollock.  Haddock  caught  on  George's 
landed  at  Gloucester  496,000  pounds;  shoroflBh,  21,300  ponnds;  hake 
and  cusk,  3,000  pounds ;  haddock,  4,000  ponnds ;  codfish,  18,000  pounds ; 
pollock,  49,000  pounds.    Codfish  caught  in  Bay  of  Fundy,  51,000  poonds. 

Fish  on  freight  irom  Maine,  6,450  quintals  hake,  500  quintals  codfish, 
40  barrela  of  herring.  Fish  imported  from  Nova  Scotia,  667  quintals 
codfish,  10  barrets  of  mackerel.  Fish  caught  in  cod  gill-nets  landed 
at  Eockport  and  Portsmouth  during  the  mouth  of  November,  183,000 
pounds. 

Gloucesteb,  Mass.,  December  3,  1883. 

Cod  and  halibut. — The  vessels  from  George's  Bank  all  brought  in 
good  fares  of  cod.  They  found  plenty  of  squid  on  the  bank  all  the  fall 
and  until  last  week,  when  the  squid  disappeared.  None  of  the  balibat 
fishers  returned  last  week  and  the  price  of  halibut  was  high.  All  that 
the  George's  vessels  brought  in  sold  at  20  cents  a  pound. 

Glouoesteb,  Mass.,  December  16,  ISS.^. 

Monthly  sdhuaby — I  send  you  the  amount  of  fish  landed  at  Glou- 
cester during  the  month  of  December.  George's  codfish,  610,000 
pounds;  George's  halibut,  22,000  pouuds;  fish  canght  in  the  cod  gill- 
nets,  1,120,000  pouuds;  fresh  baUbut-,  230,000  ponnds;  mackerel,  140 
barrels;  haddock,  230,000  pounds;  cask,  16,000  pounds;  pollock,  3,000 
ponnds.  Fish  imported  form  Nova  Scotia :  472  quintals  of  cod,  100 
quintals  of  pollock,  50  quintals  of  hake,  22  barrels  of  oil,  600  quintals 
of  hake  on  freight  from  Maine.  Smoked  herring  from  Eastport,  6,000 
boxes;  frozen  herring  ft«m  Grand  Manan,  300  barrels;    Fish  canght  in 
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eod  giU-nets  landed  Rt  other  porta  during  the  month  of.Deoembw 
300,000  poaada. 
Olouobbtbb,  Habb,  January  1, 1884. 

HEBBDiO. — There  were  three  arrirRls  from  Grand  Manau  with  frozen 
herring.    Herring  are  selling  at  11.50  per  htmdred. 

There  have  been  three  arrivals  from  the  banks  with  20,000  ponnda  <^ 
fresh  halibut  the  last  three  days.  They  sold  for  3  cents  a  pound  by  the 
cargo.  The  George's  vessels  find  fish  scarce.  Five  vessels  are  boand 
home  from  Newfonndland  with  a  full  sapply  of  frozen  herring. 

Yessbls. — Gloucester  will  have  SO  sail  on  George's  after  codfish. 
There  will  be  6  vessels  more  engaged  in  fresh-holibat  fishing  this  year 
than  there  were  last  year.  Four  new  ones  will  be  added  to  the  fleet 
which  goes  soath  after  mackerel. 

GlouobsTSB,  Mass.,  January  15, 1884. 

Hebbino. — Four  cargoes  of  frxizan  herring  arrived  tliis  week  from 
Graod  Manan.  The  herring  are  very  plenty  at  Fortune  Bay.  The 
whole  fleet  of  32  vessels  is  coming  home  with  full  cat^:oea. 

Halibut. — There  hare  three  vessels  arrived  from  the  banks  this  week 
with  90  pounds  of  fresh  halibat,  which  sold  at  8  cents  a  ponnd  by  the 
cai^. 

Gl/OnoB8TBB,  Mass.,  January  20, 1884. 

MoHTHLTSUHMABT.— The  amoantof  fish  landed atGlonoester  during 
the  month  of  January,  1884,  was  as  follows :  Salt  cod,  brought  from 
Geoi^e's  Bank  (48  arrivals),  817,000  pounds ;  fresh  balibu  t  from  George's 
Bank,  150,300  pounds ;  shore  flsherieswitb  cod  gill-nets,  843,000  pounds; 
fresh  halibntfrom  Banks,  177,700  ponnds;  herring  from  Grand  Mauan, 
2,620,000  by  coant;  herring  from  2Tewfoandland, 3,714,000  by  count;  salt 
herring  from  Kewfoandland,  420  barrels ;  haddock  Axtm  George's  Bank, 
93,000  ponnds;  salt  mackerel  from  Oanso,  Nova  Scotia,  500  l>arrels. 

Glouoesteb,  llAsa.,  IV&nwry  1, 1884. 

Haubut. — ^The  vessels  flehiug  on  the  eastern  port  of  the  George's 
Bank  an  doing  well.  They  catch  from  3,000  to  6,000  ponnds  of  halibut 
on  a  trip.  The  ht^bat  bring  a  good  price.  The  average  result  of  a 
trip  to  Charge's  Bank  is  18,000  pounds  of  cod  and  3,000  poaads  of  hal* 
ibnt 

Hbbbing. — From  St.  John  to  Eastport  in  the  Bay  of  Fundy,  her- 
ring are  plentiful.  The  inhabitants  of  Newfoundland  say  they  have 
never  seen  this  fish  so  abundant.  The  thirty-six  sail  of  vessels  at  New- 
fonndUmd  are  coming  home  with  fall  cargoes  of  froseu  herring,  each  of 
which  averages  650  barrels.  Twenty-eight  cargoes  of  frozen  herring 
brought  from  Grand  Hanfu  averse  350  barrets  each.  Fifteen  vessels 
more  are  at  Grand  Manau  loading.  Herring  sell  at  73  cents  per  hun- 
dred here. 
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The  oatoliers  find  pleotjr  of  haddock  on  the  Gorge's  Banks.    They 
caaght  40,000  poands  in  one  day  last  week.    Halibot  are  scarce. 
Qlouoesteb,  Hass.,  I^mary  3, 1884. 

ScMHART. — DurJDg  the  past  week  the  amoaat  of  fish  landed  here  hae 
been  as  follows:  Fourteen  arrivals  from  tbeBanke,  with  290,000poand8 
of  fresh  halibut;  nine  arrivals  from  Oeorge'e  Bank,  landing  140,000 
pounds  of  salt  flsh  and  16,000  pounds  of  halibot;  305,000  ponnds  of  cod- 
fish brought  in  bythevessets  using  cod  gill-nets;  six  arrivals  from  New- 
foundland with  2,930,000  frozen  herring;  one  arrival  from  Grand  Manau 
with  250,000  frozen  berriog.  There  were  75,000  poands  of  haddock 
landed  last  week;  400barrel8  0f  salt  herring  were  brought  in  ftvm  New- 
foundland. The  weather  is  bad  for  frozen  herring.  The  wind  has  been 
to  the  eastward  for  the  last  eighteen  days,  with  fi>g  and  rain.  Some 
of  the  vessels  will  lose  one-qoarter  of  their  cargo  by  wet  weather. 

Haddock. — Haddock  are  very  plenty  on  George's  and  full  of  spawn. 
The  haddock  catchers  in  five  days  made  trips  averaging  50,000  pounds 
to  a  vessel.  The  netters  are  doing  well ;  they  land  the  most  of  their  flsh 
at  Portsmouth  and  Bockport. 

Prices. — All  kinds  of  flsh  were  low.  Haddock  sold  for  1  cent  a 
pound,  halibut  for  6  cents,  fresh  cod  for  2^  cents,  and  frozen  herring 
for  60  cents  a  hundred. 

Gloucebteu,  Mabs.,  Ftitruary  18, 1884. 

Weekly  summaet. — During  last  week  there  were  16  arrivals  from 
Georges  Bank,  lauding  379,000  poond  of  salt  cod  and  34,600  pounds  of 
fresh  halibut.  Vessels  using  cod  gillnets  lauded  340,000  pounds  of 
large  cod  at  Bockport  and  Portsmouth.  There  were  2  arrivals  front  the 
■Grand  Banks  with  70,000  pounds  of  fresh  halibut.  There  was  one  ar- 
rival from  the  Western  Banks  with  4,000  pounds  of  salt  cod,  and  16,000 
pounds  of  fresh  halibut..  There  was  one  arrival  fr<om  Newfoundland 
with  375,000  frozen  herring;  also  one  arrival  from  Grand  Hanan  with 
220,000  frozen  herring.  Schooner  David  A.  Story  made  a  trip  to  New- 
foundland in  twenty-one  days,  the  quickest  time  on  record.  Nine  ves- 
.sels  are  doe  from  Grand  Manau  with  frozen  herring.  Some  of  the 
-vessels  using  cod  gill-oeto  have  hauled  up  for  the  winter,  three  of  them 
having  nsed  np  theu?  nets.  Haddock  are  reported  very  plenty  on  the 
western  part  of  George's  Bank.  There  has  been  so  much  haddock  in 
the  Boston  market  that  it  sold  for  1  cent  a  pound  all  last  week. 

GLOUOEsrEB,  Mass.,  February  24,  1884. 

Monthly  BinmABT.— The  summaiy  of  fish  landed  in  Gloucester 
during  the  month  of  February  is  as  follows:  Fifty-two  airivals  from 
George's  Bank  aggregated  1,131,000  pounds  of  codfish  and  169,000 
pounds  of  freah  halibut  There  were  fbur  arrivala  fhim  the  Weetem 
Bank  aggregating  76,000  pounds  of  salt  ood  aod  54,000  pounds  of  fresh 
Jialibnt    There  were  183,000  pounds  of  ood  taken  by  the  gill-nets  In 
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Ipawicb  Bay.  These  were  eigbteen  arrivala  Irom  Grand  BaokB  with 
471,000  pounds  of  fresh  halibuL  There  were  also nineanivalsfromKew- 
fonndland  bringing  3,615,000  frozen  herring  and  100  barrels  of  salt  her- 
ring. There  were  two  arrivala  fh)m  Grand  Mnnan  with  570,000  frozen 
herring  and  one  arrival  firom  Halifax  with  120,000  frozen  herring.  There 
were  two  arrivala  from  George's  Bank  with  110,000  ponnds  of  haddock. 

Vebbels. — There  were  48  boat«  engaged  in  the  cod  gill-net  fishery, 
most  of  wbiob  landed  their  catch  at  Portemoatb  and  Rochport.  The 
gill-net  fishing  will  continue  in  Ipswich  Bay  daring  this  mon%  The 
cod  canght  on  George's  Bank  are  small  and  come  frora  the  western  end 
of  the  Bank.    They  are  fnll  of  spawn. 

Pbice. — ^Tbe  price  of  fresh  fish  this  week  has  been  high.  Fresh  ood 
sold  for  4  cente  a  pound,  fresh  haddock  for  3  cents  a  pound,  and  fresh 
halibut  sold  for  21  cents  a  pound.  The  price  of  salt  fish  remains  the 
same  as  last  week.     Frozen  herring  sold  at  60  centA  per  hundred. 

Glouoesteb,  Mass.,  March  3,  ISM. 

Vessels. — During  the  coming  week  there  will  be  about  20  vessels 
starting  sonth  after  mackerel  and  15  of  the  Grand  Bank  fieet  will  start 
tbis  week.  Last  week  45  vessels  arrived  from  George's  Bank  with  good 
fores.  There  was  a  heavy  gale  there  February  28  and  20.  The  wind 
blew  a  hairieane  Avm  the  northwest.  All  the  vessels  that  have  arrived 
are  more  or  less  damaged,  and  fears  are  entertained  for  the  safety  of 
the  rest. 

Last  week  there  were  3  arrivals  with  frozen  herring  from  Grand  Manan, 
Six  more  are  on  the  way,  which  will  olose  the  herring  business  for  this 
winter. 

The  cod  giU-netters  have  not  done  much  this  week  on  account  of  the 
rough  weather. 

The  vessels  fishing  on  George's  Bank  caught  their  fish  on  the  western 
edge  in  28  and  30  fathoms  of  water ;  some  of  them  had  to  cnt  their 
eables  to  avoid  collision,  dome  had  their  decks  swept  of  bulwarks, 
dories,  aud  all.  Two  men  were  washed  overboard.  Haddock  are  plenty 
on  tho  western  edge  of  George's  Bank.  Four  vessels  arrived  in  Boston 
with  75,000  pouuds  eaoh,  which  sold  at  2J  cents  a  pound,  and  was  the 
result  of  two  days'  flsbing. 

Glovoestbb,  Mass.,  March  11, 1884. 

God. — Daring  the  past  forty-eight  hours  13  vessels  have  arrived  &om 
George^s  Bank  with  an  average  of  30,000  pounds  of  cod  to  a  vessel. 
These  were  caught  on  the  western  edge  in  water  fh)m  20  to  30  fathoms 
deep.  Thefi^  weigh  about  12  pounds  each.  Two  vessels  from  Georgia 
bronght  60,000  pounds  each  while  2  vessels  from  Western  Bank  report 
no  fish. 

The  mackerelers  are  getting  ready  to  go  south ;  2  sailed  last  Saturday 
and  6  to-day.  By  this  week  Saturday  25  vessels  will  have  gone  south. 
Haddock  cODtioae  plenty  <hi  George's  Bank.    There  are  25  oai^oes  in 
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BostoD  averagiDg  45,000  pooods  to  a  vessel.    The  price  is  low,  only  1 
cent  a  poaacl  to-day. 

Glottoesieb,  Mass.,  March  17, 1884. 

Cod. — The  vessels  from  George's  Bank  broagbt  in  good  fores  last 
ireek,  aggregating  1,142,000  ponods.  Most  of  these  flsh  were  caaght 
in  shoal  water  from  15  to  18  fathoms  deep.  The  flsh  are  of  mediam 
size,  and  fall  of  spawn.  Vessels  that  went  to  the  Western  Bank  report 
the  wat^  very  roagh  and  fish  scarce. 

Prices. — There  were  no  fresh  halibut  landed  last  week.  The  price 
was  20  cents  a  ponnd.  On  Thorsday  fresh  halibot  sold  for  22^  cents 
per  pound.  The  codfish  from  gill-nets  sold  for  1}  cents  per  ponnd,  and 
haddo<!k  for  tliree-fonrtlis  of  a  cent  per  pound. 

Southern  mackerel. — During  the  week  35  mackerel-catchers 
sailed  for  the  sonth,  and  10  more  will  sail  next  week.  There  will  be  75 
vessels  in  this  fishery  this  spring.  Two  mure  vessels  have  been  lost  on 
George's  Bank,  one  fishing  for  haddock  and  one  for  cod.  The  loss  oc- 
cnrred  iu  the  gale  of  February  28-29.  The  George's  vessels  find  some 
squid  in  the  stomach  of  the  cod,  and  also  small  mackerel  7  inches  in 
length. 

Gloucester,  Mass.,  March  23, 1884. 

Summary. — Daring  the  past  week  there  have  been  26  arrivals  from 
George's  with  good  fiires.  There  has  been  no  fi<esh  halibnt  landed  for 
14  days,  though  some  of  the  vessels  have  been  gone  7  weeks. 

Herring. — There  have  been  6  arrivals  ftom  Western  Bank  mostly 
with  slim  fares.  There  has  also  been  5  arrivals  from  Grand  Manan 
with  frozen  herring,  the  last  being  the  schooner  Margie  Smith,  which 
arrived  March  27.    That  closed  the  frozen-herring  trade. 

There  are  now  54  vessels  in  the  soutli  after  mackerel.  Last  night  we 
had  a  hurricane  which  drove  some  vessels  ashore.  The  snow  in  some 
places  is  a  foot  deep,  and  the  thermometer  went  down  to  30°  F, 

Gloucester,  Mass.,  March  30, 1884. 

Monthly  summary.— The  total  amount  of  fish  lauded  at  Gloucester 
during  the  month  of  March  was  as  follows:  Codflsh  fixtm  George's  Bank, 
3,468,000  pounds ;  halibutfrom  George's  Bank,  6d,370ponnd8;  cod  from 
Western  Bank,  286,000  pounds;  halibut  from  the  Western  Bank,  48,900 
pounds;  fresh  halibut  from  the  Banks,  70,000  pounds;  haddock  from 
George's  Bank,  sold  to  be  split  on  the  wharf^  365,000  pounds;  lirozeu 
herring  from  Grand  Manan,  2,263,000  by  count.  There  was  also  re- 
ceived by  freight  from  Maiue  600  quintals  of  dried  mixed  fish.  The 
schooner  Beaper  also  brought  tram  Maine  1,600  boxes  of  smoked  ber- 
ring.  The  cod  gill  nets  have  taken  in  March  1,137,000  pounds  of  cod. 
The  boats,  18  in  number,  engaged  iu  this  fishery  are  doing  well.  Those 
that  have  used  up  their  nets  are  fitting  out  for  the  spring  fishing.  There 
will  probably  be  good  fishing  in  Ipswich  Bay  all  this  month. 

Gloucester,  Mass.,  April  3, 1884. 
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Tol.lV,]Vo.  7.      Watliinffton,D.'C.     April  17,  1884. 
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Br  nU.  p.  BBOCCHI. 

The  fc^oviog  exi^anatOTy  remarks  were  jwe&ced  to  the  copy  of  Dr. 
Brooohi'B  report  printed  in  tbe  Journal  Offieiel:  * 

"  In  reflponse  to  a  request  long  since  made  by  the  oyater-oaltorista  of 
tbe  Breta^e  region,  and  to  tbe  wiah  ezpresaed  by  the  senatorial  oom- 
miaaion  on  the  replenishing  of  tbe  waters,  the  minister  of  agricoltare 
and  commerce,  following  out  a  decisioD  dated  the  30tb  of  Jnne  last,  bag 
established  a  course  in  oyster  and  fl^  caltuie,  in  the  laboratory  fonuded 
by  Coste  at  Goncanieaa  (Finist^re).  This  oonrAe,  which  was  intnisted 
to  H.  Broccbi,  lecinrer  on  Eoology  at  the  UTationa]  Institate  of  Theoretic 
Agriculture  {Iiutitmt*  Ifational  Agronoviiqiu},  began  September  6,  and 
has  coHtinaed  a  mouth. 

"Indepeudeutly  of  the  oral  instraotioD,  M.  Brocobi  is  charged  with 
tlie  making  of  researches  throwing  light  apon  the  important  qneations 
treated  of  in  bis  conrse.  He  now  addresses  to  the  minister  of  agri- 
onltnre  uid  commerce  his  first  report  apoo  bis  observations  regarding 
the  present  state  of  oyster-culture." 

The  preparation  of  the  course  of  lectures  on  oyster-culture  has  led  me 
to  visit  tbe  principal  oyster-cultural  centers  of  France.  It  seems  highly 
proper  to  render  au  account  of  what  it  has  been  given  me  to  observe 
during  this  exploration  and  to  present  the  aotna)  state  of  oyeter-cniture 
in  OUT  country. 

OBIOIH  OF  OTSTBB-OUI.TnSB  m  FRAMOE. 

This  indoatry,  eo  new  and  so  essentially  French,  has  hiade  rapid  pro- 
gress. It  is  not  here  neoeesary  to  give  tbe  history  of  oyster-culture. 
Its  origin,  however,  is  of  recent  date.  Indeed,  it  was  only  after  the 
publications  and  the  efforts  of  M.  Ooste  (185&~1868)  that  the  attention 
of  the  inhabitants  of  oar  coasts  was  drawn  to  the  possibility  of  raising 
oysters  artificially.  These  experiments,  to  which  tbe  state  bad  dedi- 
cated considerable  sums,  led  to  many  others.  M.  Ooste,  with  an  en- 
thoaiasm  which  was  perhaps  excessive,  but  which,  after  all,  produced 
happy  results,  then  declared  that  this  industry  would  become  a  new 
source  of  wealth  to  France.  The  attempts  made  aimultaneoosly  in  the ' 
ocean  and  in  tbe  Mediterranean  for  the  most  part  failed.  Howevn, 
and  it  has  beeu  too  much  forgotten,  (he  experiment  tried  in  Arcachou 
Bay  was  crowned  with  success.  From  that  tame  ttie  start  was  given 
and  tiie  oyster-cultural  industry  made  rapid  progress. 

'Jtmmal  OSlcUl  da  la  BipubliqM  FrMfaite,  2fov»mbni  8,  1881,  pp.  6181-6186. 
BolL  F.  S.  F.  0.,  84 7  , 
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OyBter-caltore  comprehends  two  very  distinct  branches ;  on  the  one 
hand,  production ;  on  the  other,  raising  and  fattening.        . 

The  prodaction  is  the  gathering  of  the  embryos  of  the  oysters,  and 
the  saving  thoB  of  a  great  number,  the  loss  of  which  would  be  inevita- 
ble without  the  intervention  of  man. 

Every  one  knows  that  at  the  time  when  it  ia  bom  the  young  oyster 
is  furnished  with  locomotive  apparatus  by  which  it  is  enabled  to  swim 
in  the  bosom  of  the  sea.  After  having  wandered  a  certain  time  the 
anim^  fixes  itself  on  some  extraneons  body,  loses  forever  its  organs 
of  locomotion,  and  becomes  the  mollnsk  well-known  to  all.  Bat  these 
embryos  cannot  fix  themselves  indifferently  upon  any  sabstance  which 
comes  within  their  reach.  It  is  Deccssary  for  the  latter  to  be  snfflciently 
smooth  and  clean.  So  it  happens,  in  the  natural  condition  of  things, 
that  a  great  quantity  of  these  little  beings,  this  naismin,'  find  no  ob- 
jects to  which  they  can  adhere,  fall  on  the  bottom  of  the  sea,  and  soon 
perish.  At  last,  those  which  have  been  able  to  fix  themselves  under 
favorable  conditions  find  themselves  exposed  for  a  long  time  to  many 
dangers.  It  is  to  obviate  these  perils  that  oyster-calturists  place  in  the 
vicinity  of  natural  beds  various  ol^ects,  designated  nuder  the  name  of 
collectors,  destined  to  gather  and  preserve  the  spat  When  the  latter 
has  attained  a  sufficient  development,  it  is  detached  and  delivered  to 
the  raiser. 

The  raising  consists  in  sopplyiog  to  the  spat  the  conditions  best  calcu- 
lated to  promote  its  rapid  growth,  and,  at  the  same  time,  sheltering  it 
as  much  as  possible  fh>m  the  attacks  of  its  natural  enemies. 

Next,  they  proceed  to  the  fattening;  that  is  to  say,  they  exert  them- 
selves to  give  to  the  animal  that  physical  couditioii  which  makes  it 
nooght  after  by  the  epicures. 

Oeittbbs  of  production. — It  remains  for  me  to  consider  suooes- 
sively  the  most  important  centAis  of  prodaction  and  nusing.  The  two 
points  in  France  where  productioD  is  carried  oa  upon  a  large  scale  are, 
first,  Arcacbon ;  second,  the  Morbihan. 

AEOAOHOH  BAT. 

In  1853  the  oyster-cultural  industry  did  not  exist  in  Areaohon  Biqr, 
At  that  period,  in  £act,  one  of  oar  most  distingnJshed  piacionltnrists, 
M.  Ohabot  Earlen,  published  a  report  on  this  part  of  France,  in  which 
one  may  read  that  the  production  of  oysters  was  then  absolutely  neg- 

*The  term  iMii««ai]i  applied  to  oy iters  daring  all  the  earlier  stages  of  their  existence 
is  of  frequent  oocnrrence  in  French  oyst«r-cultiiral  literature,  and  is  used  auuij  times 
Id  the  courae  of  the  present  article.  When  the  nollusks  are  referred  to  in  their  pelagio 
or  free  oondition  lutiuain  wiU  be  foand  to  have  been  tnut8lat«d  "ttj"  or  "apawn," 
whilsin  those  instances  in  whioh  they  are  epokea  of  after  flzation,  the  word  has  been 
nnifonnly  rendered  into  "spat,"  familiar  words  in  the  Ameriean  o;st«r-dialeot,  and 
leas  ambigaona  than  an;  others. — Translator. 
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lected  Id  the  bay.  It  U  just  to  add  that  M.  Ohabot  foresaw  then  the 
possibility  of  raising  oysters  apon  the  tide-fiatH.* 

Oysters  had  once  existed  in  a  natural  state  in  Arcaohon  Bay,  bat 
there,  as  everywhere,  ignorance  and  improvidence  had  produced  sad 
reanlte.  The  natnral  beds  were  choked  np  with  mnd,  and  the  oysters 
were  disappearing  rapidly.  It  was  nnder  these  circumstancea  that,  in 
1860,  M.  Coste  resolved  to  establish  in  tfais  region  some  model  parks. 
Three  places  in  the  bay  were  chosen,  and  in  all  the  snccess  was  com- 
plete. Ab  a  result,  one  of  the  new  parks,  that  of  Labillon,  with  an  area 
of  four  hectares  (9.88  acres),  famished,  in  1866,  more  than  6,000,000 
oysters.  Kow,  at  the  time  when  the  work  commenced  at  that  point 
there  was  nothing  there  but  mad.  After  having  cleaned  the  earth  they 
placed  there  400,000  oysters  (1865),  and,  as  I  have  just  said,  in  the  fol- 
lowing year  the  product  surpassed  5,000,000.  Such  examples  were  well 
calculated  to  impress  the  coast  population.  Applications  for  conces- 
sions immediately  became  numerous,  and,  as  I  will  shortly  show,  are 
continually  increasing  in  numbers.  Some  years  later  the  Government, 
finding  its  example  no  longer  necessary,  conceded  its  model  parks  to 
the  HocUti  central  des  wivfragi*,  only  reserving  a  certiun  extent  of 
oyster-beds  which  serve  to  supply  the  environing  concessions  with 
spawn.  The  reserved  beds  occupy  an  area  of  200  hectares.  No  fish- 
ing is  allowed  in  them  except  about  once  in  three  years,  and  after  a 
committee,  in  which  the  fishermen  and  the  owners  of  parks  are  both 
represented,  has  given  its  consent.  The  maritime  administration  is 
very  careful  of  this  reserve.  Every  year  240  cubic  meters  of  little 
shells  are  thrown  on' the  surface  of  the  parks,  and  so  form  natural  col- 
lectors. At  the  time  it  was  last  fished  (1879)  the  reserve  furnished 
26,000,000  oysters,  representing  a  value  of  about  250,000  firancs  [160,000  \ . 
In  the  month  of  April,  1881,  when  I  was  able  to  visit  it,  the  beds  were 
covered  with  beautiful  oysters,  and  appeared  to  me  in  excellent  condition. 

The  colleotors  employed  at  Arcachoo  consist  almost  ezolosively  of 
tQes,  previoosly  limed,  and  arranged  in  hives.  Ten  million  tiles  are 
put  out  each  year.  The  moat  favorable  season  for  placing  the  colleotors 
seems  to  be,  in  this  region,  bom  the  12tb  to  the  16th  t£  June.  The 
hives  renuun  in  place  nntil-tbe  month  of  October;  some  oyster-oultor- 
ists,  however,  allow  the  collectors  to  remun  the  whole  winter  in  the 
basin.  The  latter  is  a  dangerous  practice,  the  spat  beii^  liable  in  that 
case  to  be  destroyed  by  the  fcosts.  However  that  may  be,  the  young 
oysters  are  placed  either  in  claires  or  in  nursing-boxes.  The  olaires  of 
Arcachon  have  been  so  often  describedt  that  it  does  not  seem  to  me 

*  In  the  origitikl  the  aathot  qnotes  the  words  of  H.  Chabot,  ''  daiM  la  grandt  ta» 
tut  tm  Crauat^i  onwratobelngB  local  term  for  certain  portions  of  the  Aroaebon  Bay, 
vrhiohare  laid  bore  at  eoch  tide.  These  orouati,  npoo  which  nQmerom  pares  ore  now 
located,  are  separated  from  each  other  by  channels  foirmed  bj  the  onireiite  which 
cross  the  bay  in  every  direction. — Translator.  , 

ISee  Report  of  CommisBlonnr  for  1880,  pp.  939,  and  pott,  pp.  9S7. 
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neeenoiy  to  retnm  to  them  bere.  I  will,  however,  rectUI  Uie  fact  that 
their  depth  varies,  aooording  as  they  are  designed  to  receive  the  8l>at 
already  detailed  or  the  tiles  yet  charged  with  yonng  oysters.  Ind^, 
a  certain  ■umber  of  park  owners  leave  the  epat  to  develop  for  qnite  a 
while  OD  the  tilea  themselvoB.  The  use  of  naraiag-boxes  [oaimet]  jfl 
genera]  at  Aroachon ;  but,  as  they  are  very  expensive,  some  oyster-cult- 
uritts  have  been  obliged,  in  the  interests  of  economy,  to  dispense  with 
tiiem.  In  reCnm,- some  cstaMiahinMitB  possess  a  coosiderable  nnmber 
of  them.  Thus,  in  the  month  of  April  last,  4,000  boxes  might  be  seen 
in  a  single  park. 

It  does  not  seem  to  me,  however,  Mr.  Minister,  that  this  is  the  place 
to  enter  into  the  details  of  the  industry.  I  desire  only  to  pat  before 
yon  t^  proof  of  the  importoaoe  of  oyHter-cotlnre  in  this  part  of  France. 
The  following  fignres,  which  I  owe  to  the  ooortesy  of  V.  Lhopitol,  naval 
oommisoary,  have  an  interest,  &om  this  point  of  view,  (rf  the  flret  order: 
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Itmaybeseeo  by  an  exanUnationof  the  figures, /r«t,  that  the  nnmber 
of  par«e,  whidi  in  1865  was  only  297,  was  4,259  iu  1880;  $«oond,  that, 
daring  the  same  period,  the  number  of  oysters  exported  has  risen  from 
10,684,000  to  195,477,375,  representang  a  value  of  4,254,405  franca ;  third, 
thftt  Uie  total  number  of  oysters  exported  from  1870  to  1880  has  exoeeded 
1,000,000,000,  and  it  most  be  not«d  that  no  oysters  can  be  sold  ontside 
of  the  cooDtry  until  t^ey  have  obtained  a  minimum  diameter  of  five 
centimeters. 

THK  POBTITOnESE  OTBTEB  IN  AB0A.OHON  BAT. 

It  can  also  be  seen  that  the  mean  price  per  tbonsand  has  very  much 
diminished  of  late  years.  This  results  tram  the  great  quantity  of  Porto- 
gnese  oysters  which  have  been  introdnced.  And,  in  this  connection, 
Mr.  Minister,  I  cannot  pass  in  silence  the  excitement  whiidi  was  felt  iu 
the  oyster>caltaral  world  following  the  introduction  in  oar  waters  of  the 
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Portagneee  owllodE.  Some  distiogaiftbed  oyster-caltorists  have,  in  fitet^ 
held  that  the  Portognese  oyster  is  liable  to  ctom  with  the  Ostna  edulity 
thoa  impairiiif;  the  poritj  and  diminiBfaing  the  valne  of  oar  iodigenoas 
oyster.  These  persoDe  even  aDBoanoed  that  they  bad  obserred  qd- 
oquivocal  tntces  of  this  bybridization  in  the  casters  coming  fVom  Area* 
elHHi.  This  atatemeot  oaoBed  so  mnoh  iDterest  among  the  oyster-oiil- 
torists  of  ArcachoQ  that  one  of  the  flshiug  inspectws  in  England  nrged 
bis  ooontrymen  to  bay  no  more  oysters  coming  from  theAicschon  Ebny. 

Allow  me,  Mr.  Minister,  to  lay  before  yon  the  result  of  my  obserra- 
tioDS  on  this  point.  TbemoUosk  known  nnder  the  name  of  the  Fortagnese 
oyster  does  not  belong  to  the  same  geniis  as  our  indigenous  oyster.  ' 
While  the  latter  ranks  among  the  mollnsks  belonging  to  the  genns  Oa 
trea,  the  Portogaese  oyster  takes  place  among  those  which  compose  th« 
genns  OrypUt^  the  speeieB  called  Orypkie  anguieuM  (Orypktea  trngu- 
latm,  Lamarck).  In  other  words,  the  Portagneee  oyster  is  not  an  oyster 
from  a  zoolo^vai  pmnt  of  view.  To  give  any  basis  for  tbe  theory  of 
hybridisation  between  the  two  molliuke,  it  woold  be  flnt  neoessary  to 
prove  that  the  zoologists  have  made  a  mistake  in  creating  these  two 
gmera,  and  that  Laibarok  was  wrong  in  separating  the  gryplueaB  from 
the  oysters  prcrperly  so  called.  Really,  in  the  present  state  of  scienee,  it 
is  impossible  to  admit  the  crossing  of  two  speeiea  belonging  to  different 
genera.  On  the  contrary,  all  that  we  know  is  c^tposed  to  the  possibility 
of  snob  a  hybridization.  So  that,  I  repeat,  nntil  it  is  demonstrated  that 
the  genera  OrjfpluM  shonld  be  stniek  oot  from  onr  classifleatioBs,  the 
fact  of  cross-breeding  between  tbe  mollnsk  of  the  Tagns  and  onr  edible 
oyster  cannot  be  admitted.  Eveai  admitting  the  generic  identity  of  tbe 
two  moUosks,  the  characters  appealed  to  by  those  who  bdieve  in  their 
hybridizatioii  do  not  seem  to  have  any  great  scientific  valae.  These 
eharacters,  in  fact,  only  relate  to  the  coloring  of  the  shell,  fuid  no  one 
is  ignorant  what  a  variation  of  color  there  may  be  in  animals  belong- 
ing, incontestably,  to  the  same  species.  Finally,  to  pass  nothing  in 
ailMMe,  I  will  add  tliat  from  experiments  made  by  MM.  de  Montsngtf 
and  Boncboii-Brandely  (experiments  which  do  not  appear  to  me  to  have 
been  oondncted  with  enongh  scientific  precision)  it  wonld  seem  that  the 
spermatozoa  of  the  Portagneee  oyster  cannot  fertilize  tbe  eggs  of  O. 
aduii$. 

I  CMi  affirm,  for  my  part,  that  daring  my  stay  at  Arcaehon  I  have 
not  noticed  anything  which  can  make  me  believe  in  the  deterioratioa 
of  Ae  oyster  coining  from  that  region. 

To  recapitulate,  I  do  not  believe  in  the  croeeing  of  the  two  motlasks ; 
bnt  I  hasten  to  add  that  the  introduction  of  the  pOTtaguese  oyster  into 
onr  watera  does  not  seem  to  me  withoat  danger.  We  know  that  when 
two  species  are  placed  side  by  side  in  a  limited  space  (here  takes  plaoe 
between  them  what  an  illustrious  naturalist  has  named  the  struggle  for 
existence.  This  struggle  must  sooner  or  later  t«rminate  in  the  defeat, 
tbe  disappearance,  of  the  weaker  species.     Under  these  conditions,  Hie 
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Orypitea  and  the  ordinar;  oyster  flnding  themselreB  fiioe  to  &ce,  th« 
latter  moat  ineTitablj  sncoamb.  Tbe  Portngnese  mollask  is  incontest- 
ably  more  hardj,  more  resistang,  and  also,  it  seeme  to  me,  more  prolific. 
The  facility  wltii  which  it  propagates  itself  is,  in  iact,  very  remarkable. 
It  is  known  in  what  manner  the  Portngneee  oyster  took  possession  of 
a  part  of  onr  coast.  S6me  hondreds  of  tbeae  mollneks,  accidentally 
introdnced  at  the  mouth  of  the  Giroude,  soon  formed  considerable  beds. 
I  have  this  present  year  seen  the  collectors  placed  on  the  shores  of  tbe 
island  of  Ol^rou  covered  almost  exclusively  with  Fortagnese  spat.  I 
think  then,  Mr.  Minister,  that  in  most  cases  the  culture  of  the  Orypkaa 
pnwtioed  in  the  vicinity  of  parks  of  common  oysters  may  be  accom- 
panied with  grave  disadvantages. 

And  yet,  I  most  repeat,  I  have  no  evidence  at  Arcachon  of  the  en- 
eroachment  of  the  Portngaese  oyster.  Here  is,  moreover,  the  entirely 
disinterested  testimony  of  M.  Lhopital,  naval  commissary,  to  whom  I 
oommnnicated  my  fears  upon  seeing  the  introdnotion  of  the  Portuguese 
oyster  in  Arcachon  Bay  daily  increasing,  U.  Lhopital  wrote  to  me 
lately: 

"  Before  the  question  of  hybridization  arose,  this  question  of  tbe  in- 
vasion of  collectors  by  the  Portuguese  oysters  had  already  agitated  the 
mrTitime  nppnlation  of  Arcachon  Bay.  Some  park-owners  had  even 
asked  thaTthe  introduction  of  this  oyster  into  our  waters  be  strictly 
prohibited,  and  at  the  beginningof  1S78  the  minister  caused  an  inquiry  to 
be  made  upon  the  snbject.  It  is  now  recognized  thatthedanger  pointed 
out  was  not  serioos.  For  more  than  twenty  years  there  have  been  con- 
tinuously introduced  great  qnantitieB  of  Portuguese  oysters,  coming 
either  directly  from  the  mouth  of  the  Tagus,  from  the  bay  of  La  Corogne^ 
from  England,  or  from  the  mouth  of  the  Oironde.  Well,  excepting  per^ 
baps  one  or  two  years,  the  reproduction  of  Portngnese  oysters  in  the 
bay  has  been  noticed  to  be  very  slight.  The  collectors  that  have  been 
taken  np  this  year  contained  none  of  them,  so  to  speak,  and  I  have  had 
mnch  difflonlty  in  finding  any  speclmras  of  Portngnese  oysters  on  the 
reserved  beds." 

M.  Lhopital  attributes  this  lack  of  reprodnction  on  the  part  of  the 
Portuguese  oyster  in  Arcachon  Bay  to  the  purity  of  tbe  water  and  to 
the  absence  of  mud.  I  am  mnch  disposed  to  accept  the  explanation  of 
the  naval  commissary.  It  is,  indeed,  remarkable  that  wherever  one 
sees  the  Portngnese  oyster  propagate  itself  rapidly  one  can  aver  also 
the  presence  of  mud  in  suspension  in  the  water.  However,  it  appears 
to  me,  Mr.  Minister,  that  the  oyster-culturists  of  Arcachon  shouU  take 
some  precantions  and  watch  attentively  what  takes  place  in  their 
parks.  Only  a  slight  change  in  the  currents  would  be  sufficient  to 
cause  the  water  to  become  charged  with  mud  and  the  Portngnese  fi-y 
to  invade  the  collectors.  I  do  not  think,  however,  that  tbe  state  needs 
to  interne  in  this  matter  otherwise  than  by  its  advice. 

Such  is,  at  the  present  hour,  tbe  condition  of  the  oyster  cultural  in- 
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dostry  iu  Aroachon  Bay,  a  condition  certainly  remarkable  and  worUiy 
of  oareM  attention. 

HOHBIHAN. 

AnoUier  important  center  for  the  prodactioD  of  the  oyster  exists  on 
onr  Breton  coast  It  is  known  nnder  tbe  name  of  the  oyster-caltoral 
basin  of  Anray.  The  cnltivation  of  the  oyster  in  this  region  ia  of  recent 
date.  Collectors  were  first  placed  in  the  rivers  of  the  Morbihan  about 
fifteen  or  sixteen  years  ago.  The  center  of  the  bnsiDess  is  in  the  rivers 
and  inlets  which  open  into  QuiMron  Bay.  The  oyster-cultnml  estab- 
lishments occupy  sDCcessively,  in  going  from  east  to  west,  the  oreek 
of  P6,  the  river  of  La  Trinity,  St.  Pbilibert  Creek,  and  Anray  Elver. 
In  most  of  these  rivers  natural  beds  exist.  Tbe  most  important  are 
those  of  Anray  Biver,  which  are  abont  22  kilometers  long,  and  those  of 
La  Trinity  Biver  tuid  of  St.  Pbilibert,  which  have  a  lengtb  of  abont  15 
kilometers.  Unhappily  these  beds  are  in  bad  condition.  They  have 
this  present  year  been  carefiilly  explored,  with  the  aid  of  scaphanders, 
and  the  results  obtained  are  far  tcom  being  satis&ctory.  Here  is,  more- 
over, a  table  showing  the  result  of  the  oyster  fishery  in  the  Anray  region 
from  1876  to  1881: 


SlaOMa  of  th  oytttrJUIterr  hi  lft«  Aaray  rtgion,  1876  to  1B81. 
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If  we  bring  these  figures  to  a  single  unit  of  measure,  the  number  of 
oysters  fished  per  hour  by  each  person  [dra^ueur,]  tbe  following  results 
are  obtained: 


AUBAY  BIYBB. 


[1876. — Each  person  took  per  hour  546  oysters.] 
1877. — Each  person  took  per  hour  411  oysters. 
1878. — Each  person  took  per  hour  747  oysters. 
1879. — Each  person  took  per  hour  485  oysters. 
1880.— Each  person  took  per  hour  315  oysters. 
1881. — Each  person  took  per  hoar  262  oysters. 
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TBI  N  ITT  BITER. 

1876. — Each  person  took  per  boor  463  oysters. 
1877. — ^Eaob  peraoa  took  per  hoar  453  oysters. 
1878.— Each  persoD  took  per  bov  712  oysters. 
1879. — Each  person  took  per  hoar  566  oysters. 
1880. — Eaoh  person  took  per  hoar  322  oysters. 
1881.— Each  person  took  per  hoar  444  oysters. 

We  see  then,  clearly,  that  the  beds  are  in  a  state  of  decadence.  It  is 
tme  that  in  the  Trinity  Biver  the  average  rose  somewhat  in  1881,  bat 
when  one  reasons  from  snch  slender  flgares  (the  total  namber  of  oysters 
dredged  in  1881  was  only  601,000)  averages  become  less  reliable.  Some 
part  of  the  bed,  perhaps,  which  hod  remained  anexplored  dnring  the 
preceding  years,  whs  then  fished,  and  gave  a  great  namber  of  oysters 
which  rapidly  raised  the  average. 

Notwithstanding  this  bad  condition  the  production  of  the  rivers  of 
Anray  is  not  animportant,  as  the  following  flgnres  show: 
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Some  observations  u«  necessary  at  this  point.  It  mast  be  remarked 
that  these  ttgnres  are  nnavoidably  below  the  reality.  We  are  obliged 
to  depend  for  them  upon  the  statements  of  the  oyster-cultorists,  who, 
oontinnally  fearing  an  increase  of  the  license  tax,  are  always  inclined 
to  oonoeal  the  amount  of  their  business.  The  number  of  oysters  ex- 
ported, both  from  Bretagne  and  from  other  oyster-cnltaral  centers,  is 
evidently  greater  than  that  indicated  by  the  interested  i>arties.  It 
ahoald  also  be  noticed  that  the  spawn  is  famished,  not  only  by  the 
nataral  beds,  bat  also  by  the  important  reserves  of  oysters  which  are 
possessed  by  several  oyster-onltorists.  This  explains  the  feet  that,  not- 
withstanding the  precarions  state  of  the  natural  beds,  the  crop  of  young 
oysters  does  not  ceaae  to  be  abundant.  Gonsequently,  one  can  see  from 
the  figures  which  I  have  the  honor  to  lay  before  yon  the  marked  in- 
crease of  oyster  production  in  the  basin  of  Aaray.  In  the  season  of 
1876-'77,  the  number  of  oysters  exported  was  only  7,260,000.  In  1880-'81, 
it  reached  33,325,000. 

The  oyster-caltnrists  of  this  region  have  to  straggle  against  a  natn- 
lal  obstacle,  the  mud  which  fibonnds  iu  the  rivers  and  inlets  of  the 
Horbihan.  Owing  to  the  ingenious  arrangement  of  the  collecting  tiles, 
they  have  succeeded  in  triumphing  over  this  difficulty.  The  collectors 
arranged  in  hives  rapidly  become  choked  with  mnd,  so  this  arrangement 
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lifts  been  diso&rded  id  fitTw  of  tiiat  which  ia  knovn  under  the  uame  at 
bouquet  or  ohanytiffnon  mnabroom.  A  dozen  or  foorteen  tiles  pierced  at 
each  extremity  are  fostened  together  by  means  of  iron  wires.  These 
are  attached  firmly  to  the  top  of  a  stake  from  1  to  1^  mcitera  long,  which 
can  he  easily  fixed  in  the  gronnd*  This  system,  the  first  ides  of  which 
is  doe  to  H.  Leronz,  has  the  doable  advantage  of  preventing  the  ool- 
leckvs  ftom  being  choked  with  mad  and  of  rendering  the  setting  of 
tiieee  implemeitts  more  easy  and  rapid.  The  time  which  appears  to  be 
noat  fovorable  for  setting  the  tiles,  in  Bretagne,  is  bom  the  Ist  to  the 
JWth  of  Jnly.  This  date  is  a  month  later  than  that  at  which  the  setting 
takes  place  in  Areachon  Bay.  The  discrepascy  is  easily  explained  by 
the  diffiarenoe  in  temperature  which  exists  between  these  two  parts  of 
onr  coast. 

The  nse  of  nnrsing<boxes  is  not  so  treqnent  in  Bretagne  as  in  the  Bay 
of  Arcacbon.  There  are  several  reasons  for  this  olreomstaiice;  the  one 
of  the  most  importaooe  is  that,  while  the  oyster-cnltnrists  at  Areachon 
cannot  export  their  oysters  ontil  they  have  atttuned  the  else  of  five 
oeDtimeters,  the  Bretons  bare  the  right  to  sell  them  ontside  the  conntr; 
in  the  condition  of  spat,  and  need  not  oocnpy  themselves  with  raising 
t^m. 

The  question  of  the  cost,  also,  plays  a  great  part,  so  mach  the  more 
as  the  oyster-cnltara]  indnstry  is  yet  in  its  infancy  in  this  region.  Fi- 
nally, a  nnmber  of  Breton  oyster-imltariBts  replace  to  a  certain  extent 
the  nse  of  boxes  by  the  method  which  they  call  VhuHre  d  Uttona  (the 
oyster  on  potsherds].  This  is  what  should  be  understood  by  that  ex- 
I»«B8ioo :  The  young  oysters  are  left  on  tbe  tiles  for  a  certain  time ; 
(hen,  in  place  of  taking  them  off,  th^  break  into  fragments  t^  collector 
itself.  Bach  oyBt«r  is  then  adhering  to  one  of  these  pieces — to  <Hie  of 
tliese  tesBoiu.  This  system,  invented  by  one  of  our  most  distingnished 
oyster-enltnrists,  Dr.  Oreppy,  offers  Ute  advtuitage  of  placing  the 
oyster  in  the  best  condition  to  resiBt  the  attacks  of  its  nntnrol  enemies, 
tbe  crabs,  tor  example  Other  oystei^onltnriste  leave  the  oysters  fixed 
to  the  collectors  two  years.  They  place  the  tiles,  charged  with  their 
harvest,  into  sabmersible  basins  or  simply  into  olaires.  The  loss  which 
always  follows  the  gal^bering  of  the  tiles  is  thus  greatly  lessened,  but, 
<m  the  other  band,  some  oysters  are  arrested  in  their  development  on 
aecoont  of  b^g  too  closely  pressed  against  the  others. 

KAIsma  AND  PATTBNINQ   OENTBBS. 

I  will  not  here  enter  into  fhrthw  detdils,  but  will  now  apply  myself 
to  the  raising  and  fattening  centers,  the  most  important  of  which  nre 
Marennes  and  La  Tremblade. 

Habeitneb. — Marennes  has  been  ki^own  for  many  years  for  tbe  pro- 
daction  of  green  oysters ;  but  for  some  time  this  loe^ty  has  been  fnr- 

'  For  on  illnstratioii  and  farther  description  of  the  boaqnel  ooUeotor  Me  Beport  of 
CommlHioDer  for  ISIM,  pp.  gs&-0«».— Traitsutok. 
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njfihiug  to  commeroe  great  qaantitiea  of  oysters  from  other  parts  of 
France,  vhich  ue  broaght  here  to  be  raised  aod  fottened. 

The  following  flgnres,  which  I  owe  to  the  ooortesy  of  U.  Senn^-De^ar- 
dios,  show  the  importance  of  die  Marenoes  trade  for  the  years  1880-'81. 

The  number  of  oysters  introdoced  at  Harennes  was  one  bandred  and 
ninety  miUioo,  of  which  one  handred  and  thirty  million  were  placed  in 
the  liTe>bozes  and  depots,  and  sizty  miUioD  were  placed  in  the  elMies. 
Of  the  one  handred  and  thirty  million  in  the  rifers  aboat  forty  million 
were  Portagnese,  and  about  ninety  million  French.  The  exportation  of 
oysters  from  this  place  amonnted  to  one  handred  aod  flft^-one  million. 
Of  this  namber  flfty-foor  million  Portagneae  and  forty-seven  million 
French  came  from  the  depots  and  rivers,  and  fifty  million  came  irom 
the  Claires. 

So,  then,  Marennes  has  sent  off  this  year  one  handred  and  fifty-one 
million  oysters,  representing  a  value  of  5,900,000  francs  [11,138,700]. 
For  the  reasons  which  I  have  already  indicated,  tliese  flfcores  shoald 
be  increased  rather  than  diminished.  UareDoes,  ontside  of  the  oysters 
raised  in  its  claires,  has  an  important  trade  in  these  mollasks.  Of  tlie 
one  handred  and  ninety  million  imported  in  1880-'81,  only  sizty  millioD 
entered  the  claires.  It  is  also  impossible  not  to  remark  how  mnch  de- 
velopment the  Portngnese  oyster  basiness  has  taken.  The  one  han- 
dred and  fifty-one  million  oysters  sold  this  year  are  estimated  to  inclade 
flfty-foor  million  of  the  Portngnese  species. 

I  mast  now  dwell  for  an  instant  on  the  care  taken  of  their  claires  by 
the  oyster-cnltarists  of  this  region.  Xot  that  I  wish  to  repeat  facte 
here  which  have  been  known  for  a  long  time,  bat  because  it  appears  to 
me  that  the  management  of  the  claiies  of  Marennes  coold  be  Imitated 
with  advantage  in  oUier  oyster-cultaral  centers. 

The  claiies  are  located  on  the  two  banks  of  the  Sendre.  They  are  not, 
like  those  of  Areachon,  submerged  at  every  tide,  bnt  only  at  the  height  of 
the  spring  tides.  Some  are  even  quite  a  distance  from  the  river  banks. 
They  are  parceled  oat  in  such  a  manner  that  some  are  being  prepared 
while  the  others  are  in  operation.  The  preparation  of  the  ground  takes 
place  genetally  in  the  month  of  March.  It  comprehends  two  operations, 
gralage  and  moistening.  The  gralage  has  for  ite  object  the  parification 
of  the  soil  by  evaporation ;  it  lasts  about  six  weeks  or  two  months.  The 
claires  are  cut,  that  is  to  say,  the  retention  of  water  is  prevented,  and 
they  are  no  more  visited  by  the  sea  except  at  the  spring  tides.  They 
dry  np  in  tiie  sun,  crack,  and  grale.  When  the  claire  is  grated,  in  other 
words,  covered  with  a  rery  dry  layer,  fifteen  days  are  spent  in  moisten- 
ing it.  A  small  qaaotity  of  water  is  caused  to  enter  and  remain.  The 
dry  crust  splits  (Md^Ifte— breaks  in  the  grain)  in  the  water  j  it  produces 
a  sort  of  e£fervescence,  and  the  final  result  is  a  uniform  deposit  on  the 
claire  of  a  creamy  layer  called  humor.  The  oysters  can  then  be  put  in 
place,  and  commence  to  become  green  at  the  end  of  a  fortnight.  This 
operation  should  be  gone  through  every  year.    The  oysters  are  placed 
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OD  tbe  bottom  of  the  daira  and  spaced  with  the  hand.  Aboat  flv» 
ttioasand  are  spread  on  a  surface  of  thirty-three  acrea. 

Until  the  present  time  tbe  indnstiy  of  Marennes  has  oonsiBted  excla- 
sively  in  raising  and  &tteaing.  We  may  hope  shortly  to  see  prodne- 
tion  introdaced  into  this  locali^.  In  fact,  the  marine  commissaiyof  this 
difltriot,  M,  Senn^-De^furdios,  is  applying  himself  actively  to  this  qnee- 
tion.  Having  lived  a  long  time  at  Anray,  M.  Senn^-De^ardina  is 
abreast  of  all  tbe  qaestiona  connected  vitb  oyater-cnltore.  His  intelli- 
gence, and  tbe  interest  which  be  carries  into  his  labors,  give  ground 
for  tbe  hope  that  this  new  undertaking  will  be  soccessfuL 

CotmsBULLBB.— Advamtaob  op  pbesh  watee.— On  many  other 
points  of  onr  abore'the  raiaingof  oysters  is  carried  an.  I  do  not  think 
that  I  ought  to  pass  here  in  review  all  the  localities  where  this  industry 
is  proaecuted.  I  will,  however,  ask  your  permission,  Mr.  Hinister,  to 
say  a  few  words  to  yon  regarding  one  of  these  oyster-cultural  oentera 
which  appeara  to  me  to  possess  a  peculiar  interest. 

I  wish  to  speak  of  the  parka  which  have  for  a  long  time  existed  at 
Oonrsenlles.  These  parlce  are  situated  in  tiie  nraghborhood  of  the 
Seniles,  a  little  water-oonrae  which  empties  into  tbe  sea  in  this  part 
of  onr  Norman  coast.  The  canala,  through  which  the  oyster  busine- 
commnnieate  with  the  sea,  are  so  disposed  that  when  tbe  sea  rises  it 
cannot,  dnring  tbe  neap  tidea,  paee  over  their  flood-gates.  GooaeqneDtly 
the  water  is  not  renewed  during  this  period.  Dnring  the  spring  tides. 
tbe  salt  water  can  enter  the  CMials,  bnt  only  aft«r  mixing  itaelf  with 
tbe  fresh  water  of  the  Senile.  Undilated  sea-water  never  penetrates 
into  the  parks. 

Now  it  has  been  long  noticed  that  the  oysters  placed  in  the  basins  of 
Oonrsenlles  fittten  rapidly  and  become  of  a  particularly  delicate  taste. 
I  repeat  these  facts  becaose  it  seema  to  me  to  resnlt  fh)m  all  that  I  have 
learned  of  others,  and  from  all  that  I  have  been  able  to  observe  by  my- 
self, that  the  mixture  of  fresh  water  with  that  of  the  aea  is  a  condition 
which,  if  not  indispensable,  is  at  least  most  advaotageoos  for  tbe  fat- 
tening of  the  oyater.  At  the  aame  time,  the  corrents  inconteatably 
exert  a  favorable  influence  on  the  raising,  the  growth,  of  these  mollusks. 
French  oysters  transported  to  ttie  month  of  tbe  Thames,  in  water  nearly 
firesh,  speedily  acquire  qualities  which  make  them  sought  for  by 
epicures.  A  great  quantity  of  mollnska  sold  onder  the  name  of  Ostend 
oyatera  have  no  other  wigin.  It  has  also  been  remarked  that  the  oyst^ra 
gathered  in  the  Gheeapeake  Bay  are  much  &tter  than  those  flahed  on 
other  portions  of  the  American  coast.  It  is  quite  probable  that  this 
fitvorable  condition  is  due  to  tbe  anmerons  sbvams  of  f^^sh  water  which 
empty  into  this  bay.  I  think  then  tfaat  the  fattening  of  the  oyster 
alioald  be  recommended  on  all  parts  of  onr  coast  where  the  natural  con- 
ditions are  snch  tttat  a  mixture  of  flresb  and  salt  water  can  be  obtained. 
At  Lorient  several  establishments,  where  this  desideratom  ia  realized, 
are  on  the  broad  road  to  prosperity.    These  examples  ooold  easily  be 
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maltiplifid.  They  bare  eDdeavored,  for  stHne  time,  to  i»aotice  luaag 
and  fatteniiig  in  the  baain  of  Anray.  The  oyster-coltiiriaU  have  hereto 
straggle  against  the  obatade  aiisiog  fl>oin  ihe  saiaU  degree  ct  firmnesB 
whi<A  the  soil  presents.  They  socoeed  in  tiinmpbing  over  Uuese  bad 
conditiona  by  maeadamixing  the  nand.  For  that  they  cover  the  ground 
with  Band  and  atones  which  end  by  forming  a  bed  aafficiMitly  resisting. 
I  think  that  tlie  Breton  ojster-cnltDrists  will  be  able  to  thus  raise 
oysters,  bat  I  Tery  mneh  fear  that  the  fattening  will  not  give  good  results 
in  this  regioii.  In  &ct,  except  at  a  few  iwivileged  poiats,  the  w^t  of 
fresh  water  will  be  a  eeriooB  oiMtaoIe  to  perfect  snooesa. 

heditebbaheak  ooabt. 

While  ouster  cnltore  is  eMoparatively  flourishing  on  onr  ooeao  Acres, 
it  is  not  represented  (hi  our  Uediterrauean  ooast  All  the  attempts  made 
in  former  times  by  H.  Ooste  were  witbont  the  desired  lesnlts.  I  think 
that  it  is  nseless  to  dweil  npon  those  oofiirtanate  experiments,  bat 
there  is  some  interest  in  ezaminiog  whether  the  oyster  indOMtry  should 
be  finally  abandoned  in  this  part  of  FraBoe.  Several  speoies  of  oysters 
at  present  live  in  the  Mediterranean.    Thea«  spades  are  the  following : 

I.  The  (Mtrea  eduKa  and  its  varietaea.  This  oyster  seema  to  live  only 
with  difficulty  in  the  Mediterraneui,  at  least  in  the  part  of  it  which 
washes  OUT  coast,  and  it  never  forms  beds.  Some  individuals  are  found 
•OB  a  mnddy  bottom,  at  the  depth  oS  thirty  to  six^  metera,  off  the  month 
«f  the  Bhone^ 

II.  The  0.  cjfrmmi.  This  oyster  very  moeh  resembles  the  edaltA  It 
is  principally  distiDgnished  by  the  greater  length  of  the  hinge-groove. 
It  lives  in  the  briny  pools  on  the  eastern  coast  of  Oorsica. 

III.  The  O.  owiUMr.  I  cite  this  spenes  simply  for  the  sake  of  mentiMi- 
ing  it.  It  is,  indeed,  a  very  small  and  rare  mtdlusk,  iohalHtiog  great 
'depths  (100  to  140  meters).  It  possesses  no  interest  firom  a  gastronomic 
point  of  view. 

IV.  The  0.  sttuiUua. — This  is  a  small  species,  rather  abundant  at  Tou- 
lon, more  rare  oa  tbe  rest  of  our  eeast.  It  seema  to  prefer  to  inhabit 
impure  waters. 

Among  these  species  only  two  are  interesthig  from  an  oyater-caltoral 
point  of  view,  the  O,  «dulw  and  the  0.  effrnttm.  All  the  attempts  which 
have  been  made  up  to  this  time  have  related  to  the  0.  eiuUa.  Thus  M. 
Ooeto  used  for  his  ezperimeirts  oysters  comiag  from  tbe  coast  of  Bru- 
tagne.  Kow,  as  we  have  jnst  said,  this  species  of  oyster  seems  to  prop- 
f^^ate  itself  with  difficulty  on  the  llediterraneaa  ooast  Many  zo5lo- 
gists  attribute  this  circumatanee  to  the  fact  that  the  sea- water  here  la  too 
salt.  However  that  may  be,  it  appears  to  me  that  new  attempts  should 
be  made,  directed  this  time  to  the  oyBt«r  of  the  Corsica  coast,  the  0. 
■cyriHWU.  I  am  led  to  think  that  this  speoies  would  give  good  results  if 
it  was  inbx)daoed  into  tbe  lagoons  wbich  are  so  nameroas  ahmg  our 
Mmthem  eoast,  and  to  wbieh  I  have  already  had  tbe  honor  of  direetine 
your  attention. 
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Not  only  does  tiie  new  iadnstry  place  a  great  qaantity  of  molluslcB 
o&  the  home  market,  bat  it  also  exports  a  considerable  natnber.  Tbaa, 
in  the  last  year,  the  French  oyHter-cnltoriats  sent  to  London  twenty- 
eight  millioiu  of  oysterB.  Belginm,  likewise,  receives  aeveral  millioo 
annually.  However,  I  am  cooTioced  that  oyster-coltitre  ooold  attain 
a  mncb  i;reater  derelopmeat  if  it  ooold  be  protected  from  certain  dan- 
gers that  menace  it,  some  of  which,  at  least,  are  really  grave.  Permit 
me  then  to  show  yoa  these  dangers  and  tbe  means  which,  in  my  opinion, 
Bhoald  be  pat  in  operation  to  combat  them.  I  have  already  had  occa- 
sion to  describe  to  yoa  the  rapid  decadence  of  the  natnral  beds.  That 
is,  withont  contradiction,  tlie  moat  formidable  danger  which  tbreatene 
tbe  oyster-cnltnral  indnstry.  It  is  important,  then,  to  search  for  tbe 
cansce  to  which  shonld  be  attributed  this  state  of  decay. 

Two  principal  facts  can  be  appeiUed  to.  It  is  necessary  first  to  cite 
tbe  pillage  of  the  beds,  which  is  carried  on  incessantly.  The  thefts  are 
committed  in  open  day.  The  planderera  not  only  attack  the  reserved 
beds,  bnt  have  even  been  seen  to  install  themselves  on  parks  belonging 
to  particnlar  persons,  break  tbe  norsing  boxes  [cuiues,  i. «.,  caitiea  ottri- 
ophiUt — nnrsing  boxes,  or  cages],  and  carry  off  the  contents.  The  em- 
ployes of  the  navy,  notwithstanding  their  good  will  and  devotion,  are 
not  in  a  condition  to  oppose  the  depredations  of  tiiese  hardy  robbers. 
In  fact,  the  means  which  the  maritime  authorities  have  at  their  disposal 
do  not  permit  them,  under  most  circumstances,  to  follow  and  appre- 
hend the  robbers.  Pirates  of  this  kind,  provided  with  rapid  boats, 
knowing  admirably  the  ground  on  which  they  operate,  and  always  taking 
advantage  of  foul  weather,  are  ososlly  very  difficult  to  arrest.  Goast- 
gnards  cannot  work  with  effectiveness  except  when  they  can  have  steam 
buiB^ee  at  tMir  disposal.  This  means,  already  recommended  by  Mr. 
Senator  Bobin,  appears  to  me  the  only  one  which  can  assure  a  serious 
surveilluice.  Bnt  Oiis  is  not  all.  When,  by  a  happy  drcnmatanoe,  the 
tobber  has  been  oaptnred,  the  ponishment  which  awaits  him  is  really 
]adi(»ons.  One  may  see  a  man  who  in  a  few  hours  has  stolw  oysters 
"worth  200  or  300  francs,  condemned  to  pay  a  fine  of  five  fruicsl 

Another  quite  important  cause  of  the  decrease  of  the  natnral  beds  is 
thrir  too  frequent  dredging.  We  knowtiiat  to  arrive  at  marketable 
size  the  oyster  needs  a  tune  which  may  be  estimated  at  two  or  three 
years.  Ovi  certain  portions  of  our  coast,  and  notably  in  the  rivers  of 
Anray,  t^  dredging  takes  place  every  year.  The  fishermen  are  rec- 
ommended, it  is  tme,  to  throw  back  into  the  sea  the  oysters  which  are 
too  small;  bnt  who  cannot  see  that  this  recommeodation  has  no  effectf 
Necessarily,  then,  dredging  shonld  not  be  allowed  on  the  same  bed 
more  than  once  in  two  or  three  years.  Such  is  the  practice  adopted  at 
Arcachou,  and  I  have  had  occasion  to  s^  that  its  results  are  excellent. 

Another  cause  which  opposes  the  development  of  oyster^snltare,  in 
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Bretague  atleiMt,  is  the  too  high  reDt,  as  1  belioTe,  which  is  exacted 
from  the  coDcessioDaires  or  lands.  In  fact,  while  the  rent  at  Arcachon 
is  from  thirty  to  forty-five  CraiicH  per  hectare,  according  to  the  position 
of  the  pares,  the  Breton  oyster-caltorists  pay  not  less  than  one  hundred 
francs  for  the  same  extent  of  land.  Kow  these  lands  are  not  adapted 
to  any  other  nse;  they  are  absolntely  valneless  mnd-sloughB  {vasires). 
Thecharge  of  100  francs  per  hectare  is,  then,  mnch  rather  that  of  a  leas- 
ing than  that  of  a  concession.  This  is  really  a  considerable  tax,  which 
lights  on  a  new  indnstry  that  merits,  in  every  respect,  to  be  protected 
and  encouraged.  In  &ct,  ontside  of  the  interest  which  it  possesses  in 
itself,  it  should  not  be  forgotten  that  oyster-culture  gives  occupation 
every  year  to  a  great  nnmber  of  persons,  women  and  childreD ,  who  would 
not  be  able,  without  that  circumstance,  to  engage  in  any  worlt,  ever  so 
little  remunerative. 

GOTBBNMENT    A.CTIOIT  BBQTTIBGD, 

I  think  it  would  be  desirable  for  the  Government,  I.  To  place  at  the 
command  of  the  coast-guards  a  number  of  st«am  launches,  the  only 
boats  which  can  pursue  with  success  the  pillagers  of  our  natural  beds. 
U.  To  regnlate  the  dredging  of  these  beds  in  snch  a  manner  that  none 
of  tliem  can  be  fished  except  once  in  three  years.  III.  To  recommend 
to  the  competent  authorities  a  greater  severity  in  the  punishment  of 
thefts  committed  to  the  prejudice  of  the  oyat«r-cnltnriBtfi.  IV.  To  di- 
minish the  rent  required  from  the  concessionaires  of  parks  in  the  Breton 
region,  so  that  the  amount  of  this  tax  will  not  surpass  that  asked  fh>m 
those  of  Aicaofaott  Bay. 

ADVICB  TO  OTHTBB-OULTUEISTB. 

In  regard  to  the  advice  to  be  given  to  the  oyster-coltorists,  such  ad- 
vice will  natorally  find  its  jdaoe  in  the  oonrse  which  yon  have  seen  fit 
to  instatate.  The  petsoos  who  are  engaged  in  this  indnstry  can,  more- 
over, do  much  by  themselves.  In  this  order  of  ideas  X  will  point  oat 
the  fbundation  of  oyster-cultural  societies.  The  oyster-cnlturists  of 
Anray  have  had  the  idea  of  grouping  themjselves  together  thna.  Their 
reunion,  which  has  taken  the  name  of  the  Oetreaonltnral  Society  of  the 
Bassio  d'Aoray,  bas  already  ftamished  excellent  results.  This  society 
pnblishee  a  monthly  bollettn,  and,  moreover,  has  founded  an  oyster- 
culture  moeeum  of  great  interest  to  all  those  who  concern  themselves 
vitii  questions  pertaining  to  the  cultivation  of  oysters.  This  example 
should  be  followed  in  all  the  oyster-cultural  centers. 

AOENOWLEDaMENTS. 

Snch  are  the  facts,  Mr.  Minister,  to  which  I  would  desire  to  direct 
your  kind  attention.  In  concluding,  permit  me  to  tell  you  how  much 
I  have  been  aided  in  my  researches  by  the  agents  of  the  maritime  admin* 
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istrstioD.  M.  Broqaet,  lieotenant  commanding  the  man-of-war  Mow- 
MjiM,  MM.  the  naval  commisBaries  SenD^-DesjardiDes,  Lbopita1,Ge8tain, 
asdOasteliajhaveproooredfoFmevalDable  information.  If  I  have  been 
able  to  record  in  this  report  some  facta  possessing  interest,  I  uertainly 
owe  it  to  the  kind  complaisance  which  I  have  met  with  from  the  per- 
sons whose  names  I  have  jast  mentioned. 
Pabib,  October  30, 1881. 


A'T.-A  N*TB  •»  TKB  CCBAIV  ■■■>. 

Br  SETH  E.  MEEK. 

In  Poey's  Synopsis  Piscium  Cnbensium  and  Eoumeratio  Piscinm 
Onbensiam  ia  recorded  a  species  of  the  genns  Anguilla,  Anguilla  mdtana 
Kaup.  With  a  view  of  testing  the  characters  assumed  to  distinguish 
this  from  our  species  of  the  same  genus.  I  have  carefully  compared 
Bpecimeua  collected  by  Professor  Jordan  in  Cuba  with  specimens  from 
Wood's  HoU  and  one  specimen  from  Chewalla  Creek,  Alabama,  and  am 
unable  to  tlod  an  y  constant  difference.  I  have  also  compared  these  Hpec- 
imens  with  a  number  brought  from  Tenice  by  Professor  Jordan  last 
summer.  They  present  the  same  difference  found  to  exist  in  spedmens 
from  both  sidcfi  of  the  Atlantic  examined  by  me  last  May  (Bull.  V.  3. 
Fish  Comm..l883,  430).  In  my  opinion  Anguilla  eubana  cannot  be  con- 
mdered  as  a  distinct  species,  bnt  as  strictly  Identical  with  the  Anguilla 
rottrata.  Below  is  given  a  table  of  eleven  specimens,  two  from  Cuba, 
three  from  Wood's  Holl,  one  firom  Eafaula,  Ga,  and  five  from  Venice. 
The  proportions  are  given  in  hundredths  of  the  length  to  end  of  last 
vertebra.  All  the  specimens  mentioned  are  in  the  museum  of  Indiana 
University.   I  am  indebted  to  Professor  Jordan  for  valuable  aid. 
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[Eztnot  from  Prooeediuga  of  the  Society  of  AccUmktixAtton.''] 
The  manager  of  the  piscicnltural  estabUshment  of  Bouaey  writes  to 
the  agent-ganeral :  "  I  have  tbe  Batisfaotion  to  annoaoce  to  you  that  the 
Salmo  wamoycuf  &  are  magniflceDt  and  very  vigorous.  We  have  had  no 
losses  np  to  tbe  piesent  time,  thongh  the  abRurption  of  the  yelk-sac 
will  be  complete  in  eight  days.  Tbe  eggs  of  Goregonus  aUna  have 
turned  out  finely,  and  there  are  nearly  as  many  slerins  as  there  were 
eggs.  Five  thonsand  of  them  have  been  pat  iu  the  lake  of  Girardins, 
10,000  in  tjie  Boozey  reservoir,  4,000  in  a  special  piscicoltoral  basin 
well  adapted  to  them,  and  1,000  remain  on  the  tables,  which  we  will  try 
to  raise  if  it  is  possible.  The  eggs  of  Salmo  foKtinalia  are  begiuning  to 
hatoh  and  promise  a  fine  resnlt." 

Mr.  Leon  d'Halloy  writes  to  the  recording  secretary :  **  I  have  received 
the  eggs  of  Salmo  namai/cuak  and  of  CoregonuM  forwu^ed  by  the  society. 
The  CoregoHua  eggs  have  been  batebed  in  the  German  api>arata8  which 
yon  caused  to  be  sent  to  me.  This  apparatus  has  given  excellent  re- 
snlts ;  the  eggs  remain  always  very  bright,  and  clean  themselves  very 
readily,  as  yoa  told  me  would  be  the  case.  The  alevins  have  been  set 
ftee.  Be  particular  to  recommend  to  pnt  the  young  of  this  species  iu 
deep  water  (of  at  least  three  meters),  otherwise  they  will  be  lost  at  the 
age  of  six  months;  before  that  age  they  may  be  raised  iu  water  50  centi- 
meters deep.  The  8abno  namaycuah  are  coming  ont  well  and  tbe  alevins. 
are  very  vigorous. 

"All  my  fish  are  doing  finely.  Some  of  my  Satmo  fontinalia  (those 
which  you  saw)  reproduced  this  year.  The  alevins  are  more  vigorous  . 
than  those  from  tbe  eggs  which  I  have  received  during  the  year  from 
"Sew  York^  I  am  satisfied  with  the  Loch  Levin  trout.  What  made  me 
jadge  ill  of  this  species  the  first  was  that,  as  with  the  Salmo  fontinalia, 
'the  jonmey  of  the  eggs  in  ice  causes  the  embryos  produced  to  be  less 
vigorous." 


4*^-CABP  lit  AN  INaTALLHBNT  OF  SHAD  WMOTK  JAHKS  BITBB. 

Br  E.  a.  BLACKFOBD. 

[Fran  A  letter  to  Pr«f.  8.  F.  Baird.] 

A  barrel  of  shad  arrived  to-day  in  our  market  that  were  caught  in 
the  James  Biver,  Virginia.  Among  them  was  one  German  carp,  weigh- 
ing 3i  ponnde. 

Nbw  YobK,  Aprii  4, 1884. 

■  BuiltUm  Mattiul  4»  la  BoeUU  Nationale  ^AecHmaUtHon  de  Fi-amee,  Man,  1883,  pp.. 
186,  IST. 
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Tol.  IT,  IVo.  8.      WMhiUffton,  D.  C.      April  3S,  1884. 


»«.-ina*BvCTioifa  pob  taking  white-fish  see*. 
Br  8EVMOUB  BOIVEB. 

Employes  eogsged  in  collecting  wbite-fiah  eggs  for  Coited  States  Fish 
Hatcbery  at  Alpena,  Mioh.,  are  desired  to  obaerve  tbe  following  in  - 
Btmctions : 

Care  ahonld  be  taken  to  use  live,  ripe  flsb  only.  Tbe  spavners  are 
ripe  vhen  they  discbargo  tbmr  eggs  fireely,  Id  a  liquid  stream,  wben 
pressed  along  tbe  belly  towards  tbe  vent.  The  males  are  ripe  vben 
they  yield  tbe  male  principle  nr  milt  promptly  by  stripping  with  tbe 
thamb  and  fingers  jnst  forward  of  Uie  vent.  The  ripe  females  can  quite 
easily  be  distingnisbed  from  those  that  are  not  ripe,  simply  by  touching 
the  belly,  tbe  former  being  very  soft  and  tbe  latter  more  or  less  hard. 
Id  cases  of  doabt,  however,  it  is  well  to  take  up  the  fish  and  try  to  start 
the  eggs  by  crowding ;  if  ripe,  tbe  eggs  will  flow  freely  with  a  moderate 
pressure ;  if  unripe,  they  come  away,  if  at  all,  in  bunches.  Fish  from 
which  the  eggs  are  rnuDing  when  taken  from  tbe  net  are  in  perfisct  spawn- 
ing conditioD  (if  alive)  and  may  be  manipulated  at  once. 

White-fish  from  trap-nets  usually  live  twenty  to  thirty  minutes  after 
lifting,  sometimes  much  longer,  according  to  tbe  weather ;  but  tbe  males 
are  too  far  gone  for  use  whenever  tbe  milt  is  clotted  or  too  thick  to  mix 
freely  with  the  eggs.  Whenever  there  is  a  scarcity  of  male  flsh  good 
milters  may  be  laid  aside  a  few  moments  and  then  used  a  second  time. 
Milt  mixed  with  blood  should  not  be  used. 

To  hold  a  fish  secorely,  place  its  head  between  the  left  arm  and  side, 
andgraspit  flrmlywith  the  left  haudjust  forward  of  the  tail;  this  leaves 
the  right  band  and  arm  fi-ee  to  press  oat  tbe  eggs  and  milt.  Hold  the 
vent  of  the  female  close  to  tbe  bottom  of  the  pan,  so  that  tbe  eggs  will 
not  be  injured  in  dropping ;  then,  with  tbe  whole  band  adapting  itself 
to  thenatural  curve  of  tbe  belly,  press  or  crowd  slowlyforwMxl  towards  tbe 
vent,  repeating  the  movement  until  the  eggs  are  all  discharged,  or  cease 
•  to  flow  fteely.  Then  add  tbe  milt  from  two  or  more  males  as  soon  as 
possible,  and  mix  thoroughly,  bnt  carefally,  with  a  feather  or  the  tail  of 
a  fish.  Another  spawner  may  now  be  stripped  into  the  same  gfui,  and 
milted  as  before,  if  there  is  one  nearatbandsotbat  it  can  be  done  with- 
out delay ;  then  set  tbe  pan  aside  and  continue  to  take  eggs  as  before, 
in  another  pan,  and  so  on.  Allow  each  pan  of  milted  eggs  to  stand  not 
less  than  two  nor  more  than  five  minutes ;  then  add  water  nntil  tbe  pan 
is  about  two-tbirds  foil.  Id  very  cold  weather,  however,  it  is  sometim's 
necessary  to  add  the  water  to  theeggsimmediately  after  milting,  to  pre- 
vent freoziog.  About  fifteen  minutes  after  the  first  water  has  tteen 
Bull.  U.  8.  F.  0.,  84 8 
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added,  pom  U  off,  rinse  the  eggs  tbrongb  one  or  two  waters,  and  trans- 
fer them  to  a  pail  filled  with  water.  Fill  the  pails  not  more  thao  half,  or 
at  the  most  two-thirds  full  of  eggs,  and  dip  or  pour  off  the  water  and 
refill  with  fresh  as  often  as  once  in  half  an  hour,  until  the  eggs  are  trans- 
ferred to  the  shipping  orates  or  floating  boxes,  or  are  delivered  at  the 
hatchery. 

Eggs  must  remain  in  pails  or  vessels,  with  fregaent  changes  of  water, 
at  least  four  hours  before  being  placed  in  the  shipping  crates;  hut  where 
floating  boxes  are  provided,  they  may  be  transferred  thereto  at  ouce,  on 
arrival  at  shore. 

When  read;  to  flII  the  crates,  vet  the  flannel  trays  thoroughly  iu 
cold  water  j  dip  up  tbe  eggs  with  a  perforated  dipper,  allowing  them 
to  drain,  and  with  a  feather  spread  them  aniformly  on  the  trays,  three 
or  four  layers  deep ;  then  drain  atill  further  by  tilting  the  tray  and  in- 
serting a  knife  blade  between  the  flannel  and  &ame  to  allow  the  drain- 
age to  escape.  It  is  important  that  the  eggs  sboold  be  moist,  tmt  not 
dripping. 

Place  the  filled  crates  in  a  cool  place,  out  of  the  suu.  The  tempera- 
ture should  not  be  above  60°,  nor  most  the  eggs  be  allowed  to  freeze. 
In  all  cases  forward  to  the  hatchery  as  soon  as  possible.  Make  every 
effort  to  handle  every  spawning  fish ;  and  once  obtained,  the  eggs  must 
not  be  lost  tbrongb  carelessness  or  negligence.  Employes  remain  at 
their  stations  antil  ordered  elsewhere  or  to  discontinue,  and  accompany 
the  boat  to  which  they  are  assigned  on  eveiy  trip  to  tbe  nets. 

ALPENA,  MiOH.,  yortfflifter  1, 1883. 


Br  BIr  JIAHES  O.  fflAITIuilTD. 

[From  a  letter  to  Pcof.  8.  F.  Baltd.  ] 

I  am  happy  to  sa^  the  6,000  taod-locked  salmon  ova  you  so  kindly  for- 
warded me  through  Mr.  F,  Mather  arrived  in  first-class  condition  on  the 
■Borning  of  March  19.  The  eggs  are  not  quite  so  large  as  salmon  ova 
from  this  (the  Forth)  district,  but  are  larger  than  those  of  salmon  from 
the  TWf»d  this  spring.  The  effect  of  the  epidemic  with  which  that  river 
has  for  the  last  several  years  been  affected  having  been  (by  killing  out 
the  old  flsh)  matfuiolly  to  reduce  the  size  of  the  ova. 

I  vonld  like  to  send  you  some  of  our  Scotch  Loch  Leven  trout  ova 
which  I  have  saocessfally  introduced  into  New  Zealand.  If  yon  will 
kindly  let  me  know  how  the  cases  should  be  addressed,  I  will  forward 
them  from  here  the  week  beginning  Monday,  November  21.  Oar  best 
ova  iu  this  oouutry  always  hatches  oat  in  December,  while  the  ova  from 
younger  fish  is  frequently  not  spawned  till  February. 

Stiblikg,  Sootlahd,  March  21, 1884, 
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SO— SVCCBSH  »W    WUmM.CVtjTMIBK. 

By  MAX  VON  DEIS  BORNE. 

[Tranalated  bj  Cbulm  0.  Atkins  trata  th«  circnlsr  of  tbe  GennAii  FiabBiy  Union.] 

It  cannot  be  often  enough  repeated  that  not  every  kind  of  flBh 
tluives  in  every  water,  and  that  we  can  expect  success  in  flsh-culture 
only  when  we  pat  the  rigbt  fifth  into  tbe  right  water.  If  fish  trj  are  to 
be  planted  in  lakes  or  rivers,  such  places  should  be  chosen  for  tbe  de- 
posit of  the  fry  as  the  flsh  themselves  would  select.  Where  failare  is 
complained  of,  it  is  commonly  the  case  that  a  species  of  flsh  has  been 
planted  in  uncongenial  waters,  or  it  has  been  forgotten  that  the  limited 
amount  of  flsh  food  afforded  in  tbe  water  can  only  sustain  a  correspond- 
ingly limited  weight  of  flsh. 

When  they  undertake  to  stock  tbe  Havel  at  Potsdam  with  one  or  two 
year  old  salmon,  boagbt  anywhere,  failare  is  to  my  mind  certain.  Tbe 
lake  trout  lives  in  lakes  and  lesorts  to  rapid  brooks  to  spawn  ou  stony 
ground;  therefore  I  bold  it  to  have  been  wrong  to  plant  the  fry  of  this 
fish  in  lakes  and  carp  ponds  as  soou  as  they  bad  absorbed  the  yolk -sack. 
The  same  is  true  of  the  brook  trout  introduced  fktm  North  America, 
whose  fry  were  planted  in  lakes,  while  they  naturally  inhabit  stony 
brooks.  Vain  I  consider  the  turning  ont  of  salmon  fry  at  tbe  mouths 
of  tbe  streams,  and  the  planting  of  young  Oermao  char  in  brooks,  for 
the  &nner  is  at  home  in  brooks,  the  latter  in  la,kes.  The  grayling  is 
.  not  so  widely  distributed  as  the  trout,  and  it  is  difficult  to  determine,  in 
case  .of  a  river  not  already  inhabited  by  this  fish,  whether  it  is  suitable 
for  grayling  or  not.  In  some  instances  tbe  planting  of  grayling  con- 
tinned  tor  several  years  has  been  nusnccessfdl ;  probably  these  waters 
aie  not  adapted  to  tbe  species. 

Where,  however,  the  appropriate  conditions  of  ^istence  are  afforded 
Hie  fish,  and  there  is  no  lack  of  sustenance,  snccess  is  not  wanting. 
The  transplanting  of  our  brook  trout  to  Australia  of  our  oarp  to  Amer- 
ica, of  the  California  salmon  and  the  brook  char  to  Europe,  are  ^ts 
tliat  admit  of  no  doubt. 

The  successes  of  flsh-caltnre  are,  of  course,  more  readily  observf^le 
when  small  bodies  of  water,  brooks  or  lakes,  are  stocked  than  in  ease 
of  lai^  river  systems;  they  are  easier  recognized  in  the  cultore  of  local 
fishes  than  of  tbe  migratory  kinds  that  mn  to  tbe  sea  and  spend  most 
of  their  lives  there. 

SUCCESS  OF  BAI.SION  AKD  SEA  TBOUT   CULTUBE. 

Tke  £Atn«. — Von  Wintorstein  reports  from  the  Mosel  district  that  the 
increase  of  salmon  in  the  Prims  is  yearly  more  evident.  In  the  Saner 
tbe  yield  is  extraordinarily  abundant,  as  well  as  at  the  junction  of  the 
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Saaer  and  Uosel.  lu  the  Lower  Uosel  the  Balmoii  catch  is  satisbctory. 
BaroQ  Ton  Diicker,  at  Me&den,  saya  that  there  are  a  good  maoy  salmon 
in  the  Bohr  as  fkr  as  they  ooold  ascend  in  the  long-continned  lov  stage 
of  the  water  over  the  almost  impassable  dams  on  the  Bnhr  (with  a  fitvor- 
ahle  stage  of  water  they  naed  to  ascend  as  far  as  Herdecke),  so  thflt 
the  Westphaliau  flsh-oultorists  may  have  the  satisfaction  of  asserting 
that  they  have  accomplished  something.  At  Weiden,  for  instance,  sal- 
mon of  all  sizes  can  be  seen  morning  and  evening  continually  leaping. 
It  is  an  interesting  circumstance  that  at  Witten,  in  Beptember,  Mr. 
Carl  Lohmsnn  took  a  d^poand  salmon  in  the  Bahr  with  an  artificial  fly, 
a  red  palmer  20  millimeters  long.  At  Hattingen  many  salmon  have  been 
taken — in  the  Schleose,  as  the  reporter  says.  We  hope  that  the  capture 
Is  not  accomplished  in  the  same  way  as  it  used  to  be  in  the  now  abol- 
ished trap  at  MKblheim.  In  the  Main  salmon  appear  more  plentiful 
than  formerly  (report  ftom  Hammelburg).  The  greater  part  of  tbe 
Rhine  salmon  are  caught  in  Holland,  and  the  mostof  them  come  to  the 
market  of  Kralings-veer.  Since  1870,  when  the  fish-breeding  establish- 
ment at  Httuingen  came  into  German  possession,  a  great  nnmber  of 
salmon  fry  have  been  turned  out  in  tbe  Bhine  Valley.  The  following 
table  shows  that  since  that  time  tbe  salmon  fishery  has  improved,  though, 
to  be  sure,  it  cannot  be  shown  how  much  fish-culture  has  contributed  to 
it,  since  the  final  result  is  the  product  of  sundry  factors  in  part  unknown. 

CONDENSED    STATEHENT    OF    BEOEIPTS    OP    SALMON    AT    KBALING3- 
VBEB. 

1870 21,687 

1871 23,200 

1872 32,228 

1873 58,384 

1874 77,080 

1875 56,436 

1876 42, 203 

1877 44,680 

1878 40,691 

1879 38,914 

1880 41,736 

1881 44,376 

1882 65,079 

1883 ....79,008 

For  the  months  of  October,  November,  and  December,  1883,  it  is  as- 
sumed that  the  catch  will  average  as  in  the  thirteen  years  preceding, 
it  will  be  seen  that  1883  is  the  best  year  since  1870,  even  exceeding 
1874. 

From  tbe  Ems  district  Ton  der  Wengeu  reports  that  in  Jnly  of  this 
year,  in  the  Worse,  at  Mauster,  the  run  of  salmon  was  very  good.    The 
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Weser,  according  to  G.  Seelig,  in  Gaasel,  is  now  richer  in  salmoD  than 
formerly. 

The  Elbe. — Prof.  A.  Fric,  of  Pragae,  comiunaicates  the  information 
that  80  many  salmon  vere  caught  in  the  valley  of  the  Elbe  in  Bohemia 
that  the  price  sank  to  one  mark  (24  cents),  and  in  June  to  half  a  mark 
per  pound.  Formerly  it  was  more  than  doable  these  flgnres.  Between 
Leitmeritz  and  Kolin,  according  to  the  testimony  of  H.  Podhoraky 
(flsherman),  more  than  1,000  salmon  have  been  caaght  this  year,  a  num- 
ber hitherto  onheard  of.  The  most  of  Idiem  weighed  8  or  9  poands. 
Schools  of  young  salmon  were  also  observed  in  the  MoJdan  and  Elbe,  on 
their  vay  to  the  sea. 

The  Boole,  though  barred  by  difflcult  dams,  was  vittited  by  salmon, 
aud  sevenJ  were  taken  in  tiie  Upper  Saale.  Coont  Bantzan,  at  Breiton- 
burg,  in  Holatein,  reports  that  in  the  Stdrthe  salm<»i  were  more  abnn- 
dant  than  formerly. 

The  Oder. — Accoidiug  to  Qigh  Forester  Ahlbom,  of  Schonthal,  the 
increase  of  salmon  in  the  Kiiddow  for  the  past  four  years  has  been  re- 
markable ;  especially  have  many  more  small  and  medium-sized  salmon 
l>een  observed. 

4t  Borkendorf  many  salmon  were  caught  at  the  spawning  time,  but 
no  eggs  fecundated.  More  efficient  supervision  is  de^sirable  there.  Ac- 
cording to  a  report  of  the  Fishery  Union  for  East  and  West  Prussia, 
sinatl  salmon  of  the  size  of  Swedish  anchovies  (Stromling)  were  observed 
in  great  numbers  the  past  summer  in  the  Drage.  The  fishermeo  of 
Uriesen  had,  as  I  am  informed  by  Justice  Prietz  himself,  a  good  catch 
of  salmon.  There  were  caught  64  salmon,  of  14  to  35  pounds  weight, 
tttat  brought  1.1.  marks  per  pound,  so  that  the  flshermeo  received  1,400 
marks  for  them.  This  autumn  the  net  fishery  is  still  better.  At  Drie- 
sen,  up  to  the  middle  of  September,  148  fish  of  16  to  35  pounds  had  been 
caught,  and  as  the  fishing  season  lasts  till  mid-October,  the  total  oatch 
most  be  reckoued  at  twice  that  number  at  least.  lu  the  Drage  the 
catoh  at  Steinbnsch  is  reported  likewise  good,  and  the  fishermen  of 
Uscz,  at  the  mouth  of  the  Kiiddow,  are  said  to  have  taken  g  salmon  in 
a  single  night. 

Mecltlenburg  rivers. — Councilor  Brussow  traveled  in  the  spring  with 
an  official  of  the  land  district  of  Doberan  along  a  part  of  the  Baltic 
coast  to  inquire  into  the  results  of  the  planting  of  salmon  fry,  and  which 
he  found  to  have  been  very  considerable.  Formerly  in  the  district  of 
Doberan  on  a  stretoh  of  coast  2i  miles  long  lived  three  sea  fishermeo,  of 
whom  two  followed  the  fishery  only  as  a  secondary  occupatioD,  and 
obtained  but  a  scanty  subsistence.  Since  1880  the  salmon  fishery  has 
become  more  important,  and  now  in  the  same  district  there  are  eight 
fishennen  subsisting  exclusively  and  with  comparatively  ample  earn- 
ings upon  the  sea  fishery.  Their  catoh  couHists  mainly  of  satmou,  sea 
trout,  and  herring,  with  a  few  flatfish  and  cusk.  The  magistrate  of  Wis- 
mar  reports  that  the  salmon  fishery  has  much  improved,  and  that  in 
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conaeqnenoe  a  certain  Oaptaia  Bade  has  eetabtlshed  hinlself  in  Ae 
nelgbborbood  of  the  city  and  engaged  in  the  sea-fisbery  exclagiTely. 
At  the  month  of  the  Wane  many  bnndreda  of  salmon  are  now  yearly 
caught.  In  conseqaence  the  magistrate  baa  petitioned  Heir  Bmssow 
to  have  30,000  to  50,000  salmon  eggs  hatched  for  him  flind  the  fry  planted 
in  the  Warnow  basin.  On  the  whole  coast  of  Mecklenburg  the  salmon 
fishing  has  experienced  a  remarkable  improvement.  I  am  sorry  t«  say 
that  undersized  salmon  are  also  caught  and  secretly  sold. 

SchtesuHg-HaUtein. — Yon  Stemann,  at  Bendsbnrg,  writes  that  the 
Bhine  salmon  was  extinct  in  these  waters,  bat  that  now  it  is  caught 
more  plentifully  than  the  sea  trout.  lu  the  fall  of  last  year  fine  speci- 
mens were  sold  at  60  pfenings  (12  cents)  per  poand.  Up  to  October 
5y  in  the  Treene,  between  Eggebeck  and  Tarb,  04  salmon  were  caught 
To  get  salmon  spawn  several  large  Inclosnres  were  constructed  to  hold 
the  fish  until  ripe.  Since  the  fisbennen  catch  plenty  of  sea  tront,  brook 
tront,  and  the  hitherto  unknown  Bhine  salmon,  the  repute  of  the  Fish- 
ery Union  grows  year  by  year.  The  salmon  have  now  reacheti  a  weight 
of  8  pounds  each.  In  1881  9  males  of  3  to  4j  ponnds  were  taken,  and 
in  1882  the  first  matore  females  of  Of  ponnds  were  caught,  and  5,000 
eggs  ffeonndated.  The  Lnhnan  and  Wehrea  have  got  a  very  good  stock 
of  trout  and  sea  tront,  through  the  planting  of  firy.  The  results  of  fty- 
planting  always  consist  in  increase.  Between  Flensburg  and  Alseu- 
langbatlig  many  salmon  and  sea  tront  were  taken  this  winter,  which 
were  in  great  demand,  and  brought  the  fishermen  from  1.50  to  1.70  marks 
per  pound.  But  a  short  time  ago,  in  the  neighborhood  of  Flensburg, 
at  one  haul  50  ponnds  of  sea  trout  were  taken,  which  brought  the  fish- 
ermen 80  marks.  At  Owschlag  abont  600  pounds  of  salmon  and  sea 
trout  are  caught  in  the  winter.  The  Eider,  below  Bendsburg,  yields 
many  Bhine  salmon  and  sea  trout  weighing  from  3  to  7  ponnds  apiece. 
The  catch  of  salmon  and  sea  trout  at  the  village  of  Brammer,  which 
is  very  considerable  for  so  small  a  stream  as  the  Jevenan,  gives  striking 
proof  of  the  increase  of  these  fishes  through  the  planting  of  fry.  B.  Eis- 
ner, fish-breeder  at  Alt-Muhlendorf,  reports  that  since  the  founding  of 
the  fish-breeding  establishment,  from  a  comparatively  small  number  of 
planted  fry,  noteworthy  good  results  have  followed.  Of  the  fVy  of  sea 
tront  liberated  in  1881,  according  to  the  statement  of  fishermen,  great 
quantities  (basketsful)  of  the  size  of  medium  herring  were  caogbt  at 
Eckerufoerde  in  1SS2,  in  the  basket-nets  that  stand  in  the  bay  of  Eckern- 
foerde.  In  the  spring  of  1882  sea-trout  try  were  turned  out  at  Neu- 
stadt,  and  now,  as  the  fishermen  say,  in  the  bay  of  Kenatadt,  small  sea 
trout  are  taken  at  every  haul  of  the  seine.  Since  great  success  has  been 
e:i^erienced  in  other  parts  of  the  province  also,  the  fishermen,  otherwise 
hard  to  convince,  take  a  lively  interest  in  the  matter. 

The  German  Fischerei  Zeitnng,  No.  24,  reports  &om  London,  undfr 
date  of  August  16,  that  the  salmon  fishery  in  Scotland  has  been  extra- 
ordinarily productive  the  past  month,  so  that  the  price  fell  to  6d.  per 


BDLLETIM  OF  THE   DtnTED  8TATB8  FISH  COUUISBION.     119 

poand.  The  rigidly  enforced  oloae  aeaaon  of  the  salmon  rivers,  the  pro- 
hibition of  fixed  iostmmeuts  of  captnre  at  the  river  mouths,  as  well  as 
the  protection  of  the  young  salmon  and  the  spawning  places  in  connec- 
tion with  the  vigoronjB  employment  of  artificial  salmon  coltare  are  gai- 
erally  regarded  as  the  most  important  causes  of  the  improrement  in  the 
sahnon  fishery. 

Xorth  America. — In  the  report  of  the  Commissioner  of  Fisheries  for 
1879  (pnblished  in  Washington  io  1882),  page  698,  Livingston  Stone 
makes  the  statement  that  since  artificial  fish-cnlture  has  been  carried  on 
in  CaUfomia  the  salmon  have  increased  immensely  in  the  Saownento, 
BO  much  80  that,  although  the  canneries  have  increased  and  the  sea-lions 
and  the  fishermen  also,  the  salmon  have  nevertheless  made  a  steady 
gain  in  numbers,  or,  in  other  words,  the  fishery  commission  has,  with  the 
aid  of  artificial  hatching,  beaten  the  sea-Iions,  the  canneries,  and  the 
fishermen  combined. 

SUCCESS  OF  THE  OULTUHE  OP  BBOOE  THOUT.* 

The  Danubb.— The  Fishwy  Union  of  Waldmttnchen  has  since  1879 
yearly  deposited  several  thousand  troat  try  in  the  brooks  tribntary  to 
the  Begen.  In  consequence  the  catch  of  trout  has  considerably  in- 
creased. 

The  Kuinb. — Kvery  fishery  leasee  is  required  to  turn  out  yeariy  in 
the  leased  waters  100  trout  try  tot  every  cubic  meter  of  water  supply, 
and  the  trout-fishing  is  thereby  remarkably  improved. 

Wurzburg. — The  "Fish  Brook"  was  Ashless;  it  was  stocked  with rt.OOO 
trout  try  per  year  for  three  years  past,  and  now  it  swarms  with  fish,  of 
which  the  largest  weigh  a  pound. 

Bibelkatuen  near  Saarburg.—the  mountain  brooks  fiowing  into  the 
Lower  Mosel  are  now  well  stocked  with  game  fish,  and  fishing  is  very 
remunerative. 

BirkenJleld.-~Smix  1878,  6,000  young  trout  have  been  yearly  turned 
ont  in  the  Traon  Brook  Valley.  ISov  trout  occur  there  in  plenty;  even 
in  the  viciuity  where  formerly  trout  belonged  to  the  rarities,  edible 
trout  are  now  again  caught.  The  net  result  of  artificial  flsfa-cultnre  Is 
here  gratifying. 

MonUdmur. — The  Gelb  Brook  yields  notably  more  eatable  trout  since 
it  has  been  regularly  stocked  with  trout  fry. 

Deutz,  on  the  Sieg. — Franz  Goebel  turned  ont  trout  tey  below  Dentz 
eight  years  since.  The  fish  ascend  at  high  water  as  far  as  Deatz,  and 
many  trout  now  occur  there,  as  was  not  the  case  before. 

Barmen. — ^Burdet  Chevalier  stocked  the  brooks  that  he  had  bought 
and  rented  with  trout  fry,  and  now  has  far  more  edible  trout  in  them 
than  before. 

'Each  item  in  the  follonlng  pangntpbs, relative  to  brook  troat, Ma  tioiit,chM', 
grayling,  irhiteflsli,  carp,  and  eels,  ii  accompanied  by  a  referenoe  to  indlvidnol  an. 
thority  for  tbe  Btatement.  The  names  being  moBtly  nnkaovn  to  American  readers, 
they  are  omitted  by  the  traoHlator. 
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FUchten,  near  Nekeim. — Id  conaeqnence  of  artifloial  flah-cnlture,  ttie 
Bahr  and  its  tribatariee  in  tbe  neighborhood  of  Fttobt«n  are  now  better 
stocked  witb  tront  tbao  formerly. 

Hrenden,—B&Ton  tod  Dnecber  cangbt,  May  23,  vitb  a  gray  artifloial 
fly,  between  4  and  S  o'clock,  forty-four  tront  and  one  grayling,  a  conae- 
qnence of  the  planting  of  tront  fry  in  tbe  Hdnne;  also  on  tbe  Upper 
Bnbr  be  bad  a  good  catch,  especially  on  tbe  spots  where,  in  tbe  spring, 
tront  tty  bad  been  planted. 

The  Weseb.  Lauterberg. — Tbe  improvement  in  tbe  stock  of  tront 
throngh  the  planting  oat  of  fry  is  very  noteworthy,  1  j  to  2  pound  tront 
being  taken  mncb  oftener  than  formerly. 

The  Elbe. — C.  Arens,  of  Cleysingen,  near  Ellricb,  in  tbe  Harta,  sev- 
eral years  ago  placed  several  thoasand  tront  fry  in  tbe  canal  that  feeds 
his  mill,  which  before  bad  no  trout ;  these  were  re-enforced  by  some 
«mall  fish  tbat  had  escaped  fh>m  a  reaiiug  pond.  On  September  21,  of 
this  year,  the  water  was  drawn  off  to  cleanse  tbe  mill  canal,  and  on  that 
occasion  48  pounds  of  tbe  finest  tront  were  taken  nnder  the  causeway 
bridge,  besides  small  trout  and  fry  in  quantity.  The  millers  of  the 
neighborhood  also  find  to  their  astonishment  beantifhl  tront  in  their 
water-wheels,  as  has  not  in  a  single  instance  occorred  before  for  a  decade. 
From  which  may  be  seen  tbe  use  of  planting  fry,  and  tbat  it  is  not  ad> 
visable  to  catch  too  small  fish.  The  mill  canal  has  a  gentle  current', 
muddy  bottom,  a  smooth  shore,  a  maximum  temperature  of  77°  Fahr., 
'  and  is  rich  in  insect  life.  The  water  is  better  for  trout  than  spring 
water.  Although  they  cannot  spawn  in  it,  they  grow  better  than  in 
a  swift,  stony  brook.  The  water  is  often  much  roiled  by  rains,  yet  tbe 
trout  stay  in  it  and  <lo  well.  Tbe  fish  turned  over  to  the  cook,  even 
those  weighing  1}  pounds,  had  whit«  flesh,  fat  and  toothsome. 

Kdnigtbrwik  in  Saxony. — Through  artificial  culture  tront  are  estab- 
lished in  wild  brooks  where  they  did  not  before  occur. 

The  Oder.  8prottaK. — The  town  turned  ont  trout  fry  four  years 
ago,  and  in  consequence  trout  are  now  often  taken  at  Sprottan. 

The  WEioHSBt.. — Miller  A.  Ohiert,  of  Somers-in-on-the-Brahe,  catches 
fine  trout  for  tbe  table,  the  product  of  the  planting  of  fry. 

Chriiffmrg. — A  brook,  utilized  for  tront  cultnre,  affords  an  abundance 
of  table  trout  for  private  use  and  for  sale. 

MeckUmburg-Schxtierin, — The  northern  outlet  of  the  great  ScUwerin 
lake  had  formerly  no  tront,  but  brook  tront  of  6  pounds  weight  are  now 
caught  there^a  result  of  fish  culture. 

Allow  me  to  add  a  single  instance  from  England.  As  I  was  tttibing 
this  spring  at  Walton,  above  London,  I  was  informed  by  my  friend,  T. 
B.  Sachs,  and  other  members  of  the  Thames  Angling  Preservation  Soci- 
ety, tbat  the  trout  fishery  has  wonderfully  improved  in  consequence  of 
the  planting  of  trout  fry.  Mr.  M.  Cooi>er  Morris  writes  me,  that  besides 
the  Thames  trout,  lake  tront  and  American  brook  trout  were  also  taken. 
Pertunly  the  catch  is  ten  times  as  great  as  a  few  years  ago.   Formerly 
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it  was  understood  that  a  Thames  angler  needed  three  years  for  the  capt- 
ure of  a  single  speoimen  of  the  giant  tront  living  in  the  river.  Last 
jeax  one  gentleman  took  80  good  tront.  Next  to  the  late  Mr.  Frank 
Bnckland,  onqnestionablf  Mr.  James  Forbes  has  obtained  the  greatest 
retnrn.  He  has  a  small  bat  very  prettily  arranged  fish-breeding  estab- 
lishment near  Chertsey  bridge,  and  in  ten  years  has  set  free  in  the 
Thames  a  total  of  120,000  to  160,000  tront  try.  At  Snnbniy,  also,  has 
artificial  breeding  becm  effectiTe  in  improving  the  tront  fishery  of  the 
Thames.  At  the  annual  dinner  of  the  Thames  Preservation  Society,  a 
list  was  Babmitted  of  tront  taken  with  the  book  in  a  single  week  iu  Hay, 
1883,  between  Chertsey  dam  and  Kingston.  It  embraces  18  trout, 
weighing  in  theaggregate  lOOponnds  llonnces,thn8  averaging  6  ponnds 
eaeh.  There  was  universal  satisfaction  over  the  snccess,  and  not  a 
doubt  has  come  to  my  ears  that  artificial  culture  deserves  the  credit. 

Mr.  B.  B.  Marston,  reports  in  the  London  Field,  of  October  30,  that 
Mr.  B.  Wilmot  has  in  the  International  Fishery  Exhibition  in  London  an 
11-ponnd  New  Zealand  tront  tbat  was  sent  to  him  by  the  Otago  Accli- 
matization Society;  it  was  caught  with  the  book, and  larger  specimens 
are  often  killed.  About  twenty  years  ago  tront  eggs  were  sent  from 
England  to  "Sew  Zealand,  and  from  those  has  it  resulted  that  the  rivers 
of  that  region  are  now  stocked  with  noble  trout  Dr.  Francis  Day  re- 
ceived from  New  Zealand  two  beautiful  tront  in  ice;  they  reached  Lon- 
don in  good  condition,  and  aro  undoubtedly  iSaltno/arto. 

T.Aint   TBOUT  AND  OHAR. 

OekoDomieratb  Briissow,  of  Schwerin,  Mecklenburg,  caught  last 
winter  in  his  lake,  with  the  coarse  net,  several  3-pound  trout. 

Ztedtzen,  near  Jewt, — ^The  char  flourishes  very  well  in  several  itonds 
in  Thuringia.  According  to  OberbiirgermeUter  Schuster,  of  Freiburg, 
the  success  of  the  planting  of  char  in  the  Lake  of  Constance  is  beyond 
doubt. 

QBAYLINQ. 

(Reports  are  given  from  seven  diflerent  localities,  showing  in  each  case 
am  increase  of  grayling  resulting  from  the  planting  of  fry.) 

WHITEPISH. 

In  the  Schleier  Lake  in  the  Bavarian  Alps,  in  the  autumn  of  1882,  the 
first  ripe  whitefish  were  taken.  Tbero  were  Coregonus  marcma,  the  well- 
known  fish  of  the  Madni  Lake,  which  have  been  introduced  to  the  for- 
mer locality  since  1878  by  the  German  Fishery  Union. 

Success  has  likewise  attended  the  introduction  of  Ooregoniu  Wart- 
manntjthe  "blanfelchen"  of  Lake  Constance,  into  North  German  lakes. 
A  spent  male  was  taken  February  24,  in  the  Talter  Lake,  a  part  of 
Spirding  Lake.  According  to  Professor  Benecke,  it  was  34  centimeters 
long,  7.5  centimeters  high,  4  centimeters  thick,  and  weighed  305  grams. 
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On  both  sides  wen  visible,  on  Bevui  rows  of  soalds,  the  remftiiiB  of  the 
ezcresceoces  of  the  Bp&WDiog  eeason.  In  the  some  lake  among  smelts 
there  vae  taken,  April  6,  a  seoond  specimen  of  "blanfelchen,"  which 
was  identified  by  Professor  Benecke,  md  which  measnred  32  centimeters 
in  length,  7  centimetefs  in  height,  3^  centimeters  in  thickness,  and 
weighed  2S4  grams. 

Mr.  Ohlert,  of  Somersin,  in  West  Pmesia,  reports  that  Mr.  Gaapui 
took  60  blaufelcben  with  the  ooaree  net  in  winter  in  the  Sammin  Lt^e, 
where  formerly  only  small  manenffi  occaired;  three  years  ago  fry  of 
Ma4u  maratui  and  blaufdcben  were  introdnced.  Professor  Benecke 
identified  a  spent  male  22  centimeters  long,  6.6  high,  2.7  tliick,  and 
weighing  220  grama.  The  same  fish  was  sent  to  Dr.  Gemmiger,  of 
Monich,  and  by  this  geDtleman  also  was  recognized  as  a  blao&lohen. 

(Five  other  instances  are  given  of  sooceeeftil  breeding  of  the  white- 
fish  In  Qerman  lakes.) 

OjLbp  aiii.Tn£B. 

Sprottau, — A  few  years  since,  two-year  old  carp  were  placed  io  the  . 
Bprottao,  and  fine  large  specimens  were  taken  this  snmmer. 

Pot»dam,  July  15, 18S3. — The  planting  of  carp  in  the  waters  of  Pots- 
dam district  has  been  attended  by  evident  success. 

Bemeuehen  {Max  von  dem  Borne). — Since  the  lakes  of  Bemencben  and 
the  Mietzel  have  been  regnlarly  stocked  with  yearling  carp,  these  waters 
have  been  wonderftally  productive  of  beantifnl,  great  table  carp.  The 
same  is  tme  of  the  BStzen  Lake  of  Dolzig,  but  there  it  was  not  possible 
to  catch  great  numbers  of  carp  nntil,  last  winter,  the  net  was  enlarged 
so  that  the  whole  lake  could  be  swept  at  a  single  draught  noder  the  ice. 

The  snccess  was  complete.  The  net  contained  all  the  flsh  it  could 
-bold,  mainly  carp.  The  largest  of  these,  abont  1,000  pounds  weight, 
were  taken  out,  and  tbe  greater  part  tamed  back  to  allow  the  carp  to 
grow  larger. 

EEL  OULTUBE. 

Years  ago  Director  Haack,  of  Hiiniogen,  got  a  great  quantity  of  eel 
fry  jtom  French  rivers,  and  in  the  spring  sent  them  by  mail  to  all  parts 
of  Germany.  From  the  planting  of  these  f^  in  the  lakes  and  rivers 
very  good  results  have  followed,  in  several  cases  within  my  own  knowl- 
edge. This  fall  a  spring  pool,  nnconuected  with  any  other  water,  and 
without  ontlet,  was  fished.  Four  eels  were  t^en ;  they  were  one  and 
three-fburths  years  <rid,  and  the  poorest  weighed  one  uid  one-quarter 
ponnds.  In  the  spring  of  1882  a  few  specimens  of  eel  &y  had  been 
placed  here  to  observe  the  growth. 

On  the  profitableness  of  eel  culture,  Mr.  Nehrkom-Biddagshanaen 
(Braunschweig)  says  that  a  short  time  ago  he  bad  a  smiUI  pond  fished 
out  that  he  bad  a  few  years  before  stocked  with  500  young  eels,  and 
hat  abont  250  yonng  eels  were  found,  ranging  from  oue-foartbs  to  one 
kilogram  (.55  to  2.20  pounds),  some  specimens  weighing  even  one  and  one- 


Google 


BULLETIN  OF  THE  UNITED  STATES  F18H  OOHUlBeiOH.     1^3 

half  kilograms  (3. 3  poondB).  The  cost  of  the  abore  500  eels,  post  paid, 
amonoted  to  6  marks  ($1.92);  the  proceeds  of  the  sale  of  200  eels  was 
200  D)»ks  ((64);  some  50  partly-grown  eels  transferred  to  another  pond 
bad,  besides,  a  ralne  of  20  markb  ($6.40).  Sncb  success  shonld  indnce 
owners  of  stagnant  fish  watMS  to  make  a  trial  of  eel  calture. 

Of  special  interest  is  the  attempt  to  introduce  the  eels  to  the  waters 
of  the  Danabe,  where,  as  is  well  known,  this  fieh  does  not  occur.  As ' 
the  Bavarian  Fisohwei  Zeitang,No.  13,  reports  at  Oroasoniehring,  near 
Ingolstadt,  abont  the  middle  of  June,  in  tbe  old  bed  of  the  Danube, 
there  was  taken  an  eel  60  centimeters  (23.7  inches)  long,  weighing  SOO 
grams  (18  ounces),  which  was  very  lively  and  well  fed. 


SS^lTOTBB  on  COD.  ■HHIHP,  ETC  AT  OOI.II  aPBIira  BABBOB. 

Br  FBED.  IHATHEB. 

[From  a  letter  to  Prof.  B.  F.  Baird.] 

At  high  tide  tbe  tom-cod  {microgadvs)  ran  op  to  tbe  hatchery  and  eat 
the  fresh-water  shrimp,  gammarut  (t).  I  have  a  lyke-uet  set,  and  took 
ten  of  them  to-day,  and  all  had  their  stomachs  crowded  with  this  food. 
At  high  tide  the  water  near  the  hatchery  is  only  of  a  density  of  1.02  to 
1.06,  and  I  have  there  taken  menhaden,  blueflsh,  tom-cod,  Mur(Baoid€s 
ffunjiellut  (L.yOill,  and  a  species  oi  Plewonectes  which  I  have  not  worked 
out.  I  see  that  the  M.  gunnellvs,  tom-cod,  and  the  flat-flsh  will  soon 
spawn.  Have  only  taken  one  ffunKeUmi;  kept  it  a  week  in  ajar  of  salt 
water,  and  it  died  to-day.  Its  eggs  were  large  and  within  a  few  days  of 
ripening.    It  had  only  one  ovaty. 

Cols  SPBraa  Habbor,  N.  Y.,  October  11,  1883. 


M.-CABP  CAtrOBT  IH  OCIBBCHBB  BITBm. 

Mr  GEOBGE  A.  HVDSON. 

[From  a  Istter  to  Prof.  S.  F.  Baird.] 

I  sent  to  the  National  Museum  to-day  some  small  fish  which  were 
caught  in  the  fi-esh  water  of  the  Ogeechee  Biver,  in  a  trap  which  had 
been  set  for  herring,  rockflsh,  &a  Being  the  first  of  the  kind  ever 
seen  in  this  section,  they  are  sent  to  you  for  identiflcation. 

8ATAKNAH,  Oa.,  April  14, 18S4. 

Note.— The  flsh  sent  by  Mr.  Hudson  arriyed  April  16, 1884  (N.  H.  Aoo.,  Ko.  14S80),. 
and  proved  to  be  five  oarp  of  about  one  poand  weight.— C.  W.  8. 
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OSr-OABP     APPXAB    VBBRVABS    7.    TAKE     THE     HOOK,    AND   ABB 
BXCBt.LEIirT   BATIKO. 

Br  B.  D.  PALIdER. 

Being  under  the  impressioD  that,  in  thia  latitode,  carp  spent  the  en- 
tire winter  in  the  mnd  in  a  state  of  torpor,  I  was  greatly  surprised  by 
seeing  one  spring  ont  of  the  water  in  my  pond  last  Thnrsday,  Febrnory 
7,  within  thirty-six  hoars  of  the  disappearance  of  the  ice  wlkieh  had 
covered  the  pond  for  six  weeks  preceding.  I  tried  my  book  and  line 
and  canght  fire.  Every  day  since,  they  have  come  to  the  surface  for 
bread,  althoagh  one  day  the  mercury  was  as  low  as  38°.  To-day  they 
took  the  book  as  freely  as  in  summer ;  and  I  caught  30 — ranging  from 
5  to  13  inches  in  length.  Nearly  all  were  scale-carp.  They  were  par- 
tionlarly  good,  being  firm  and  delicate;  maoh  better  than  those  canght 
in  the  summer.  This  size  are  mnch  better  as  pan-fish  than  the  very 
large  fish. 

Sandt  SPHraa,  Md.,  Febrmri/  13, 1884. 


a«,-COHIStOII  DB  PI8CICirX.TITBA   DB  LA    BBPrBI'ICA  HBXIOAHA. 

Br  ALFBED  V.  LA  HOTTE, 

[ComiaioDndo  General.] 

With  regard  to  the  fountlation  of  the  Mexicui  Fish  Commission,  I 
wonid  state  that  last  year  the  GovemmeDt  of  Mexico  opened  communi- 
cation with  me  relative  to  the  feasibility  of  restocking  its  waters  with 
good  fish.  Tbis  culminated  in  my  going  to  Mexico  and  making  an  ex- 
amination of  the  princiltal  waters  of  the  central  portion  of  the  republic 
in  connection  with  other  investigations  which  they  wished  made.  On 
the  receipt  and  acceptance  of  the  reports,  the  Qovernment  tendered  to 
me  the  honor  of  commissiouer  of  fisheries  for  the  republic,  which  I  ac- 
cepted. I  proceeded  to  locate  a  national  hatchery  at  the  springs  of 
Ohimealapan,  in  the  State  of  Mexico,  and  carpbreeding  ponds  in  the 
park  of  Ohapnltepec,  as  I  believe  this  latter  fish  will  thrive  well  in 
most  of  the  small  lakes.  On  my  return  to  Mexico,  a  Board  of  State 
Commissioners  will  be  appointed  for  each  State,  and  will  proceed  aa 
rapidly  as  circumstances  will  permit  toward  stocking  the  rivers  and 
inland  waters.  After  completing  my  inspectioD  of  the  rivers  and  lakes 
this  year,  I  can  form  a  more  correct  idea  of  my  future  movements,  but 
so  far  as  my  present  knowledge  goes,  I  can  see  no  reason  why  fish 
should  not  abonud  in  the  waters  of  Mexico. 

Olbn  Ellen,  Cal.,  April  S,  188i. 
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Br  W.  H.  DALL. 

Tbe  foUowing  notes  and  tables  give  the  result  of  a  laborioas  search 
tbroagh  the  detailed  ezportations  cited  in  the  Market  Beview  of  San 
Francisco,  apon  which  tbe  accnracy  of  the  flgnres  depends,  except 
cept  in  tbe  oose  of  exports  by  rail,  which  in  the  railroad  tables  toe  given 
in  pounds  of  freight  withont  valnation,  so  that  tbe  valne  has  been  ar- 
rived at  by  assigning  an  assnmed  vfdne  derived  fixtm  tbe  average  valne 
of  similar  material  exported  by  sea.  This  may  be  a  little  too  high,  as 
the  weight  of  cases,  &c.,fu%  probably  inclnded  in  theretnms,  bat  there 
is  DO  donbt  that  the  valuation  of  the  shipments  by  sea  (except  in  the 
matter  of  a  few  standard  ariicles  like  eaoDed*  salmon)  is  greatly  ander- 
estimated. 

These  notes  and  tables  give  information  which  has  a  certaiin  valne, 
even  if  merely  approximate  in  precision,  and  which  cannot  be  fonnd 
elsewhere.  It  was  thought,  therefore,  it  might  be  acceptable  for  the 
Fish  Commission  Bnlletin. 

Table  1  shows  the  exportation  by  sea  and  rail  of  invertebrate  pio- 
dncts.  No  absolute  form  t>eing  required  for  exports  the  classification 
is  confused,  but  is  given  jast  as  furnished  by  shippers. 

Tbe  dry  shrimp  meats  are  prepared  by  tbe  Chinese  in  California,  win- 
nowed of  their  shells  (which  go  to  China  as  a  valuable  fertilizer),  and 
are  sent  not  only  to  China  but  wherever  large  numbers  of  Chinese  are 
fonud — as  Australia,  British  Columbia,  Hawaiian  Islands,  and  Pern. 
The  valne  of  this  apparently  almost  worthless  fishery  carried  on  by  a 
few  miserable  bnt  industrious  barbarians  is  certainly  surprising. 

The  column  "  Haliotis  "  inctndes  not  only  the  shells  which  alone  are 
shipped  to  England,  but  tbe  dried  meats  of  Haliotis  nt/escens,  which  are 
prepared  by  fermenting  under  a  bed  of  horse  manure  and  then  desic- 
cated in  the  sun.  These  last  form  the  bulk  of  tbe  exports  to  China 
and  Chinese  colonists  in  other  countries.  Under  the  head  of  "pearl 
shell"  are  included  only  the  shells  of  the  "pearl  caster"  fished  in  the 
Gulf  of  California  and  brought  thence  to  San  Francisco  for  transpor- 
tation to  Europe.  Tbe  column  of  "shells  nnspecifled"  includes  both 
Haliotis  and  pearl-oyster  products  as  well  as  a  small  proportion  of  shells 
used  for  "  shell  work  "  or  scientific  purposes.  There  is  unfortnuately 
no  means  of  classii^ing  the  different  sorts  of  exported  shell. 

Tbe  shipments  by  the  Sonthern  Pacific  Bailway  include  cfaiefiy  goods 
en  route  for  Enrope  via  New  Orleans.  Those  by  the  Central  Pacific 
probably  go  to  Enrope  via  New  York,  excepting  the  small  quantity 
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naed  by  manufiictarers  in  the  United  States.  Good  qaality  of  pearl 
shell,  especially  of  tbe  selected  Ealiotis,  is  now  cited  at  over  a  dollar 
aponnd  for  fine  bottons  and  pearl  jewelry.  Only  the  Haliotis  shell  is 
the  product  of  onr  own  shores,  the  others  being  from  Mexiowi  vaters. 

Tablk  l.~Invtrtr!braieprod»elt»k^p«ibf  tea  and  rail  from  San  F^ancUw,  Cal.,iit  18S3. 
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Table  2  shows  the  exports  of  certain  sorts  of  flnbery  prodacts  by  rail 
and  sea,  and  the  above  notes  in  regard  to  destination  of  railway  freight 
apply  also  to  this  table.  The  same  difficalties  of  classification  also  ap- 
pear here. 

Fish  unspecified,  canned  liah.  and  dry  fish  are  chiefly  cod  prodacts; 
canned  salmon  seems  to  be  always  so  specified.  '*Fiah  bones"  go  to 
China  for  mannre^  "  Fish  wings"  are  the  lateral  expansions  of  the  skate, 
vhich  make  a  gelatinoas  soap;  "flsh  sinews"  are  a  kind  of  isinglass; 
"  Obinese  goods"  are  tbe  mate  organs  of  the  sea-lion,  dried,  osed  as  an 
aphrodisiac ;  the  galls  are  used  in  cleaning  silk ;  all  these  arc  exdn- 
sively  prepared  and  shipped  by  and  for  the  Chinese. 

Much  of  the  oil  shipped  was  unspecified ;  the  amonnt  of  "  fish  <M  " 
given  is  only  that  specified  to  be  uacli;  the  total  was  perhaps  twice  as 
much  more.  Of  walms  ivory  31,120  pounds  were  received  io  1883.  It 
is  now  extremely  high,  quoted  at  t4  and  tl.60  in  New  Yotk,  though  the 
valaation  of  the  shipping  list  is  only  |1  per  pound.  Two  bnndred  and 
eighty  barrels  of  walrus  oil  were  taken. 

Of  whale  products  not  included  in  tbe  table  there  were  1,208  barrels 
of  sperm  oil,  11,917  barrels  of  whale  oil,  and  162,244  pounds  of  whale- 
bone obtained  by  the  fleet  of  1883.  Oil  works  for  refining  the  catch 
have  been  recently  established  in  San  Francisco,  and  but  little  of  the 
oil  will  hereafter  come  east. 

The  canned  salmon  statistics  represent  the  movement  at  the  port  but 
not  the  total  catch,  much  being  shipped  llrom  the  Columbia  Biver  and 
Victoria.  Of  165, 000  cases  of  Alaska  salmon  cauned  in  1883  only 
36,000  were  shipped  fi-om  San  Francisco.  The  movement  in  canned 
salmon  will  be  largely  decreased  hereafter,  as  the  Northern  Pacific  Rail- 
way will  now  ship  and  control  the  movement  of  all  salmon  bound  east 
by  rail  fh)m  the  Columbia,  leaving  to  Sao  Francisco  and  tbe  two  other 
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roAds  only  the  catoh  of  tite  SaoraaieDto  Biver  and  a  few  small  streams 
of  the  California  coast  The  mackerel  of  the  table  U  all  Eastern  mack- 
erel; mostoftheherriiigigEaetera.  The  sardinea  are  mostly  American, 
which  are  raj»dly  driving  oat  the  imported  article,  of  which  only  aboat 
10,000  cases  reached  California  ttom  all  sonroes  in  1883  against  over 
13,630  cases  reported  id  1882. 

Tabim  3.— Good*  Mpptd  by  *M  and  rajl/roa  San  H-an<^ta>,  Cal.,  ia  1083. 
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Over  100,000  fhr-seal  skins  &om  American  and  Rassiau  waters  were 
shipped  byrail  in  casks,  all  of  them  intended  for  Europe.  Excluding 
whale  products,  the  exportation  of  fishery  products  tcom  San  Francisco 
in  1883  amounted  to  not  less  than  (4,000,000,  the  foremost  items  being 
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Baltnon,  far-seal  skins,  pearl  shell  of  various  sorts,  ood,  and  shrimp  piod- 
nets,  in  the  order  of  their  value. 

Ill  the  table  Asia  includes  Eaet«m  Siberia,  Japan,  Batavla,  and  Ua- 
niln.  AastralaBiaiuoladesAastraliaandlfew  Zealand;  OeotralAmerica 
includes  also  Panama,  Mexico,  and  some  small  shipments  to  Peru  and 
Brazil.  Oceanica  embraces  Apia,  Bouham  Islands,  Borabora,  Fiji,  and 
Tahiti. 

There  vas  hardly  any  specified  movement  in  shell-fish,  most  of  the 
excellent  canoed  products  being  consnmed  at  home  or  as  ship  Bt4>res. 
A  single  shipment  of  six  cases  oysters  to  Mexico  is  noted. 

The  total  exports  of  the  port  of  San  Frant^sco  by  sea  in  1883  were 
$17,649,172 ;  the  total  exports  of  fishery  products  not  iucludiug  vbide 
prodncts  were  abont  $4,000,000,  or  nearly  9  per  cent,  of  the  total.  It 
is  probable  that  no  other  port  of  the  United  States  can  show  a  greater 
relative  valne  of  exported  products  dne  to  the  fishing  indastries. 

Washimoton,  D.  C,  March  5, 1884. 


SS_in  BEaAMD  TO  THB  "■BA.BBBPBNT"  OF  LITEBATDBB. 

Br  Prof.  SAIHUEIi  OABinAN. 

[Fioni  n  letter  to  Prof.  8.  F.  Bainl.] 

I  have  no  idea  that  we  uhall  ever  find  a  huge  nnkuown  Inug-breath- 
ing  Saurian  as  a  foundation  for  the  stories.  The  existenoe  of  types  of 
extinct  Sanria  of  various  geological  periods  is  possible  but  improbable. 
The  geological  record  is  very  incomplete.  lu  the  main  it  is  the  shoal 
water  or  shore  and  surface  forms  of  the  sea,  and  the  laud  forms,  that 
have  been  recorded  by  geology.  And  this  record  has  become  indistinct 
or  entirely  obliterated  by  changes  in  the  rocks  in  the  early  formation. 
The  earliest  forms  were  marine  and  the  depths  were  the  original  cen- 
ters of  divergence.  The  earliest  forms  of  animals  iu  regard  to  solidity 
were  like  those  now  living  iu  great  depths,  t.  e.,  they  were  gelatinous, 
flabby,  or  loose  in  structure,  and  not  bony  and  hard  or  aacb  as  would  be 
preserved  iu  the  rocks.  In  consequence,  it  seems  as  if  our  hopes  of  soln- 
tions  of  problems  of  origin  and  divergence,  of  knowledge  of  the  beginning 
itself  were  best  placed  on  the  results  of  the  study  of  animals  in  condi- 
tions most  similar  to  those  of  the  beginning,  on  the  results  of  deep-sea 
researches.  Within  a  few  years  onr  imperfect  apparatus  has  secured 
from  great  depths  a  host  of  strange  creatures,  but  none  of  the  largest 
or  strongest.  In  fact,  we  have  had  scareely  more  than  mere  snggestiont) 
of  what  may  exist,  and,  in  view  of  them,  should  not  be  surprised  at 
anything  that  may  oome  up.  If  there  is  a  '■  8ea,-Ben>^Dt"  yet  unknown 
to  scientists,  it  is  likely  to  prove  a  deep-sea  flah  or  Selachian. 

Cambbidoe,  Mass.,  January,  22,  1884. 
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W.-NOTBS  on   THE   COD  «I1.I.'NBT  Fl«HBBia«  OV  «E.OIJCBa*BB, 


Br  8*  '.  HABTIN. 

[From  l«tt«ra  to  Prof.  8.  F.  Baiid.] 

Captain  Oill,  of  the  boat  Oracie,  had  foar  cod-nets  given  him  that 
were  worn  out  iu  catching  codfish  laat  winter.  He  set  them,  together 
with  two  new  ones,  and  the  first  night  be  caagbt  6,500  pounds  of  pol- 
lock and  400  poauds  of  large  codfish.  The  pollock  averaged  21 J  pounds 
apiece,  while  those  caught  on  band-lines  average  13  pounds  apiece.  The 
pollock  caught  iu  nets  are  alt  female  fish  full  of  spawn.  There  are  three 
boats  which  have  nets  set.  Tbey  catch  three  times  as  much  pollock 
aud  three  times  as  much  codfish  as  tbey  do  od  hand-linea.  Pollock  and 
'  cod  have  been  scarce  this  fall.  Forty  sail  of  small  craft  which  were  ont 
two  days  on  the  pollock  grounds  came  in  with  2,000  ponads.  There 
will  l>e  more  cod  gill-nets  used  this  winter  than  there  have  been  before 
since  tbey  began  to  be  used.  There  are  do  sperling  this  fall,  so  that 
most  of  the  boats  will  ose  nets. 

GLonoBSTBB,  Mass.,  October  28, 1883. 

There  are  five  boats  fishing  with  the  cod  gUl-oeta.  They  are  doing 
first  rate  in  catching  pollock  and  cod. 

The  schooner  8.  W.  Craig,  of  Portland,  one  of  the  bigb-line  pollock 
catchers,  was  in  here  last  Wednesday.  I  went  aboard  to  see  the  skip- 
per and  gain  what  information  I  could  concerning  the  pollock  fishery. 
The  conversation  ran  thus:  "How  do  you  find  the  pollock,  captain?" 
*<  Pollock!  there  ain't  none.  I  have  been  out  two  days  with  12  men  and 
got  2,000  pounds;  that  is  bad  enough."  I  said:  "They  arecatchinga 
good  many  pollock  in  nets.  Do  you  see  that  small  boat  comingl  That  is 
Horace  Wiley's;  he  caught  3,000  pounds  night  before  last,  aud  caught 
as  many  last  night.  He  has  got  three  nets."  "Where  does  he  catch 
tbemt"  "Off  on  a  spot  of  rocks  called  Brown's."  The  captain  said; 
"I  will  get  some  Sperling  to-night,  and  go  off  where  they  have  got  their 
nete  set  We  will  give  them  fits,  if  we  can  get  some  new  sperling."  I 
answered:  "Cap.,  it  is  of  uo  use  to  go  where  they  have  got  their  nets 
set.  If  you  do  you  will  get  uo  fish."  "That  be  hanged  for  a  yam.  T 
think  tbat  you  can  catch  fish  with  sperliug  as  welt  as  you  can  with 
nets."    I  said:  "No,  sir;  you  can't  do  it." 

The  next  day  he  went  out  with  some  new  sperling  to  where  Wiley 

was  hauling  bis  nets.    (The  latter  had  picked  oaUa  dory  full  of  cod  and 

pollock.)    He  let  go  his  anchor  close  to  the  nets.    He  ordered,  "All 

Bull.  U.  S.  F.  C,  8 


130      BULLETIN   OF  THE  UNITED  STATES  FISH  C0UHIS8I0H. 

hftnds  over  lioes,"  and  was  going  to  give  tbem  fits.  He  lay  there  two 
boors  and  did  not  catcb  a  flsh. 

I  was  aboard  yesterday  again.  I  said,  "Captain,  how  did  tbey  bite 
where  the  nets  were!"  "  Tliat  beats  all,"  he  replied;  "  we  never  felt  a 
bite.    I  am  going  to  Boston  to  order  26  nets." 

Olouohktbk,  Mass.,  Octoher  31, 1683. 

A  month  ago  there  was  one  boat  QSing  the  cod  gill-nets;  to-day  ft 
boats  have  them.  The  boat  Gracie  started  four  weeks  ago  to-morrow. 
Her  three  men  made  (146  apieee.  The  rest  of  this  week  there  will  be 
16  boats  nting  cod  gill-nets.  They  have  each  got  16  nets  60  fitthoms 
long  and  2}  fathoms  deep,  with  a  9^inoh  mesh.  There  is  a  prospect 
of  a  good  winter's  work  with  nets.  The  first  boat  that  started  has 
landed  16,000  pounds  of  lai^  cod  and  30,000  pounds  of  large  pollock. 
Some  of  the  hand-line  fishermen  have  not  caaght  as  much  as  10,000 
pounds  in  the  same  time.  There  is  bat  one  boat  which  has  nets  set  in 
Ipswich  Bay.  She  caaght  6,000  poands  with  five  nets.  All  the  shore 
fishing  will  be  done  with  nets  this  winter,  as  the  Sperling  are  scarce. 
The  prospect  is  good  for  a  large  school  of  fish  this  winter. 

Olouoesteb,  Mass.,  November  11,  1883. 

Tbere  have  been  landed  this  week  120,000  poands  of  large  cod,  aod 
80,000  pounds  of  large  pollock ;  36,000  poands  have  been  landed  at 
Rockport  by  two  boats.  Six  weeks  ago  tbere  was  one  twat  nsing  nete; 
to-day  there  ai«  26  boats,  with  an  average  of  16  nets  each;  thctt  Is,  890 
nets  in  all,  or  19,600  fathoms  of  netting.  All  that  is  set  to-night  in 
Boston  Bay.  Tbere  are  two  in  Ipswich  Bay.  The  schooner  Onward 
went  out  t4>-day  with  35  nets  to  set  in  Ipswich  Bay.  The  schooner 
Morrill  Boy  hauled  her  nets  for  the  first  time  last  Sunday.  She  has 
landed  43,000  pounds  of  cod  and  pollock  since  then,  andatockedt  1,066.75. 
There  were  seven  men  in  the  crew,  and  they  made  tl24  each,  which  is 
not  a  bad  sum  to  take  in  one  week.  Two  days  out  of  the  week  they 
ooald  not  haul  their  nets,  as  there  was  too  much  wind.  Last  Wednesday 
they  made  $50  to  a  man.  The  hand-line  fishermen  are  not  doing  any- 
thing, bait  is  so  scarce. 

Olouobsteb,  Mass.,  November  18, 1883. 

During  the  past  six  nights  487,000  pounds  of  fish  have  been  caught 
in  Boston  Bay  with  cod  gill-nets  and  landed  in  Gloucester.  Four  boats 
fishing  in  Ipswich  Bay  landed  55,000  pounds  daring  the  same  period. 
There  are  36  vessels  now  nsing  cod  gill-nets,  which  number,  1  think,  will 
inoreaae  to  40  by  the  10th  of  December.  Boats  fiBhing  with  band  lines 
catch  only  a  few  small  fish.  Bait  is  high ;  sperling  brings  50  cents  a 
bucket.  About  all  the  fish  caught  in-shore  is  by  nets.  If  they  could 
be  knit  fast  enough  the  whole  fleet  would  have  nets.  Fisberrcen  buy 
twine  and  the  womenknit  the  nets.    Everybody  is  at  work.    Some  boats 
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hftve  been  waitiog  four  days  for  tbe  gtasa  floats.    A  great  wiuter's  worfc 
is  anticipated. 

Gloucestbb,  Masb.,  Sovember  26, 1883. 

The  amonot  of  Bsb  landed  during  the  month  of  NoTemhei'  vae  as  foI> 
lows:  Fish  cangbt  in  cod  gill-nets,  1,330,000  pounds  oodflsh,  174,000 
ponnds  pollock.  Fish  cangbt  in  cod  gill-nets  landed  at  Bocfaport  and 
Portsnionth  daring  the  month  of  November,  183,000  poanda.  God  nets 
take  tbe  cake. 

Ulouobstbb,  Mass..  December  3, 1883. 

Last  week  the  cod  giU-nets  landed  at  Qloncester  690,000  ponnda  of 
fish.  There  was  also  lauded  at  Portsmoatb  and  Bockport  81,000  ponnds 
wbiota  bad  been  caught  Id  Ipswich  Bay  by  5  boats.  Tbe  flsh  landed  in 
Olonoester  were  cangbt  in  Boston  Bay  by  33  boats.  The  gill-nets  catch 
not  only  cod  but  pollock,  poffisrs,  monkflsb,  and  dogfish.  The  three 
pniCers  coaght  last  week  all  contained  young.  The  codfish  average  20 
pooDds  apiece  «oA  are  mostly  sold  ttt  split  at  If  cents  a  ponnd.  Tbe 
cod  gill-nets  ooet  $12  apiece  last  winter,  and  this  winter  111,26  apiece. 
We  much  need  something  to  keep  the  nets  ftom  rotting.  Some  boats 
having  used  tbeir  nets  about  five  weeks  now  have  to  get  new  ones;  tbe 
nets  are  60  finthoms  only.  If  the  nets  rot  as  fast  all  the  winter  as  they 
do  now,  each  man  will  require  three  nets  before  April  1.  These  will 
cost  |43  without  the  floats.  Tbe  floats  cost  22  cents  apiece,  which  Is 
too  mnch.  The  caich  of  flab  varies  ver^'  mnch.  In  three  cases  boats 
oanght  2,000  ponnda  of  flsb  in  one  night,  and  on  the  next  night  caught 
8,000  pounds  in  the  same  place.    Most  of  the  cod  are  full  of  ripe  spawn. 

GixtuoESTBR,  Mass.,  Deiseti^ter  9, 1883. 

Daring  the  past  week  there  bave  been  landed  at  Gloucester  430,000 
pounds  of  fish,  at  Bockport  and  Portsmouth  81,000  pounds,  and  at 
Swampscot  48,000  pounds.  These  fish  were  all  taken  with  tbe  cod  gill- 
nets.  On  one  day  it  was  impossible  to  haul  their  nets.  All  the  nets 
have  been  in  ase  five  weeks,  and  are  so  rotten  that  new  ones  have  been 
ordered.  Forty-eight  vessels  are  using  nets  this  week.  There  are  five 
boats  Crom  Swampscot-  using  nets,  having  failed  to  do  anything  with 
band  lines.  The  business  of  the  glass-blowers  and  tbe  net-makers  is 
good. 

Gloitoesteb,  Mass.,  December  16, 188.1. 

During  the  past  week  there  have  been  landed  at  Gloncester  186,000 
pounds  of  codfish,  at  Bockport  48,000  pounds,  and  at  Swampscot  34,000 
pounds,  all  taken  in  the  cod  gill-nets.  Dnring  three  nights  of  the  week 
tbe  men  were  unable  to  haul  their  nets.  On  Thursdiiy  morning  when 
they  hanled  their  nets  some  boats  found  they  had  taken  4,000  pounds 
of  fish.  On  Friday  morning  not  one  fish  was  caught,  although  tbe  nets 
were  set  in  tbe  same  place.    Some  of  tbe  boats  then  shifted  tbeir  nets 
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3  miles  oCF  shore  npou  a  soft  bottom.  Here  they  caught  from  3,000  to 
4,000  pounds.  Most  of  the  large  boats  will  go  to  Ijrawich  Bay  next 
week.  iVere  are  5i  boats  using  cod  gill  -nets.  There  are  6  dories  with 
3  gill-neta  each  from  Salisbury.  The  weather  has  been  very  bad  for 
cod  gill-uettiug  daring  the  week. 

OLOUflBBTEB,  MASS.,  December  23, 1883. 

The  amount  of  fish  landed  at  Oloucester  during  themonth  of  Decem- 
ber was  as  follows :  Fish  caught  in  the  cod  gill-nets,  1,120,000  pounds. 
Fish' caught  iu  cod  gill-nets  landed  at  other  ports  during  the  month  of 
December,  300,000  pounds. 

Gloucester,  Mass.,  January  1, 1884. 

All  the  vesaelausingtiiecodgill-netsareinlpewicb  Bay.  Dnringthe 
last  ten  days  tbe  weather  has  not  been  favorable  for  fishing.  Sixty 
tboDsaodpoundswere  landed  at  Portsmouth  last  week.  In  Ipswich  Bay 
the  fish  are  iu  one  place.  Four  hundred  nets  are  set  in  a  place  one- 
balf  mile  wide  by  ooe-balt'  mile  long.  The  nets  are  across  one  another. 
The  vessels  have  set  their  nets  all  over  the  bay,  but  find  only  a  few  scat- 
tering fiah  except  in  that  one  spot.  There  they  get  good  hauls  evei7 
morning,  when  there  is  a  cliaiice  to  haul  the  nets.  Tbe  three  vessels 
that  have  been  fishing  on  the  Georges  have  set  their  nets  in  Ipswich 
Bay.  One  vessel  has  40  nets.  Six  boats  have  taken  up  their  nets. 
Tbe  boats  are  too  small  to  fl»h  iu  Ipswich  Bay,  and  they  have  put  their 
nets  on  larger  vessels.  I  think  we  shall  havea  good  report  next  week. 
The  fishermen  tbiuk  strangely  of  tbe  fish  being  in  one  place.  They  can 
find  nothing  on  the  bottom  to  keep  them  alive. 

Glouoebtbr,  Ma88.,  January  7, 1884. 

In  tbe  gale  of  January  4,  the  vessels  using  the  cod  gill-nets  met  with  a 
great  loss.  They  lost  35  nets  and  had  a  great  many  badly  torn.  No 
fish  were  canght  for  four  days  after  tbe  storm.  Tbe  last  three  days  tbe 
nets  have  done  well.  Tbey  have  landed  160,000  ponnds.  There  are  7 
boats  home  preparing  theirnets.  Fifty-two  sails  are  using  tbe  cod  gill- 
nets.  The  fisb  canght  in  the  nets  sell  for  4^  cents  per  pound.  I  tbiuk 
the  nets  will  be  used  till  tbe  1st  of  April.  Tbe  fish  are  large,  averaging 
20  ponnds.    Tbey  are  half  spawning  fish. 

GloucbsteB,  Mass.,  January  15, 1884. 

Vessels  using  cod  gill  nets  have  done  well  tbe  past  week,  except  two 
days  when  the  nets  could  not  be  hauled  on  account  of  driving  snow- 
storm. During  the  week  409,000  pounds  were  lauded.  The  price  has 
been  high,  4J  cents  a  pound  the  whole  week. .  The  uett«rs  never  get 
any  fish  the  day  before  storms  and  have  learned  to  prophesy  their  com- 
ing. 

Glouobsteb,  Mass.,  January  20, 1884. 
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Fish  landed  at  Gloac«8t«r  dnriDg  the  month  of  Janoai; :  Shore  fish- 
eries, with  cod  gill-nets,  843,000  poauds. 
Olouobsteb,  Mass.,  JVfrnuu^  1, 1884. 

Vessels  using  cod  gill-nets  have  not  done  as  well  the  past  week  as 
prerioiiBly.  In  Ipswich  Bay  there  was  s  different  school  of  fish.  Their 
average  weight  was  10  pounds.  The  vessels  are  catching  them  on  trawls. 
The  netters  are  preparing  for  the  Febmary  Bohool.  They  have  done  a 
good  winter's  work  and  still  have  two  months  in  which  to  ose  their  nets. 
Fifty-two  vessels  are  osing  the  cod  gill-nets,  and  I  think  80  sail  of  ves- 
sels will  use  them  next  winter.  Quite  a  nnmber  of  the  Geoi^e  Bank 
fleet  will  also  use  nets  next  winter. 

Olouobsteb,  Mass.,  February  3, 1884. 

There  were  306,000  pounds  of  codfish  brought  in  by  the  vessels  osing 
eod  gill-nets  during  the  past  week. 
Q-LonoEBTEB,  Mass.,  /Vfrmary  18, 1884. 

During  the  past  week  vessels  using  the  ood  gill-nets  landed  340,000 
poands  of  large  cod  at  Bockport  and  Portsmouth.  Some  of  the  vessels 
using  cod  gill-nets  have  haoled  np  for  the  winter,  three  of  them  having 
used  up  their  nets. 

Olotjoesteb,  Mass.,  Febmary  24, 1884. 

There  were  1,803,000  poonds  of  cod  taken  by  the  gill-nets  in  Ipswich 
Bay  during  the  month  of  February.  There  were  48  boats  engaged  in 
the  cod  gill-net  fishery,  most  of  which  landed  their  catch  at  Portsmonth 
and  Bockport.  The  gill-net  fishing  will  continue  in  Ipswich  Bay  dar- 
ing this  month. 

Gloucester,  Mass.,  March  3, 1884. 

The  cod  gillnetters  have  not  done  much  this  week  on  account  of  the 
rongh  weather. 
Gloucester,  Mass.,  March  11, 1884. 

The  men  fishing  with  cod  gill-nets  in  Ipswich  Bay  have  caught  noth- 
ing to  speak  of  for  ten  days.  The  boats,  42  in  number,  often  catch  as 
iewae30,000poundsinone night  Marchl3  they  caught 75,000 poands; 
March  14,  the  same.    The  price  is  low,  1}  cents  a  pound,  to-day. 

Glouoestbr,  Mass.,  March  17, 1884. 

The  vessels  using  cod  gill-nets  did  well  last  week,  having  landed 
520,000  pounds.  The  schooner  Morrill  Boy  took  7,000  pounds  in  two 
nights  in  Ipswich  Bay.  These  were  mixed  fish,  some  very  large  and 
some  medinm  size.    These  were  half  male  and  half  female. 

Gloucester,  Mass.,  March  23, 1884. 

The  cod  gUl-net  fishermen  have  also  done  well.  Since  last  Monday 
they  have  landed  483,000  poands  of  large  cod.    It  has  been  a  good  win- 
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ter  for  tbe  ood  gill-nettera.    At  oae  time  tiiere  were  52  Teesels  osing 
Dets.    At  present  tbeie  are  bat  18. 
Olovobsibb,  Mass.,  JfaroA  30, 1884. 

The  total  amonnt  of  flsh  landed  from  Ute  gill-nets  thos  fitr  this  eeason 
has  been  as  followe : 

Pounds. 

In  yovember,  1883 1,987,000 

In  December,  1883 1, 120, 000 

In  January,  1884 843, 000 

luFebroary,  1884 1,803,000 

lu  March,  1884 1,137,000 

Total 6,880,000 

Oloucbstee,  Mass.,  April  3, 1884. 


••.-■TATBnBIIT  OF  THE  CATCH  OF  THE  BBVKWUkW.  COnPAKHKS 
ENOAOBD  IN  THK  •AI.MOn  FISHBBBKS  llf  KAVIAK  DIOTBICT, 
ALASKA  TBBBITOKT,  DVBIMa  THB   TBAB  1883. 

By  'Wm.  J.  FISHEB. 

KABLUK  FISHINQ  AND  PACKING  COMPANY  AT  KABLUK. 

Bed  SALMON. — 3,250  barrels,  and  13,500  cases  of  48  ponnds  each. 
Vessels  and  men  employed:  Schooner  Marion,  235  tons  and  8  men; 
schooner  Gallistoga,  29  t«ns  and  4  men;  natives,  50;  Chinese,  GO; 
whites,  16. 

ALASKA  OOKDfEBCIAL   COMPANT. 
Senai  Station. 

Kisa  aALMON.— 250  bwrels.    1  white  and  8  natives. 

Aekiolt  SlaOoH. 
Bed  salmon. — 253  barrels.    Schooner  Olga,  20  tons;  3  whites  and 
12  natives. 

8tal  £«y  StmtH>». 

Bbd  salmon. — 300  barrels.  Schooner  Three  Brotliers,  20  tpna;  4 
whites  and  4  natives. 

AlegamdrwMld  3taHo». 
Kbd  salmon.— 500  barrels;  herring,  50  barrels;  schooner  Mary,  10 
tons,  10  men. 

CUTTING  &  00. 
KaMtilur  dwn«rji. 

Salmon. — 14,862  cases  of  48  ponoda  and  fifty  barrels.    Bark  Conrier, 
800  tons;  schooner  Manitee,  35  tons;  26  whites,  25  natives,  60  Obinese. 
Saint  Paul,  Kadiak  Island,  Alaska,  December  10, 1883. 
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•1— ••HB  tfrnTwrn  on  thb  ■dli.bt  visbbbkbs. 
By  BARNET  PHILLIPS. 

MULLET  PIBHIHG  ON  THE  VTBBT  COAST  OP  FLOBIDA,  AT  CBDAK  EJBTB. 

The  seaaoD  for  mallet  flBhiue  in  the  oeighborhood  of  Cedar  Keys  be- 
gins about  the  last  of  November  and  Gontiaaes  Qotil  the  first  ten  days 
of  Pebraary,  the  best  months  being  December  and  January. 

The  fish  will  weigh  from  2  to  Sponnds;  oocBsionallyaflshof  Tpounds 
has  been  taken.  The  gill-net,  seine-net,  andcast'Oetare  all  used.  The 
)^-net  is  ISO  yards  long,  8  to  10  feet  deep,  with  a  mesh  of  If  iDches, 
and  is  worked  by  one  man  in  a  boat.  One  thousand  fish  is  considered 
a  good  day's  work.  The  seine  is  from  60  to  90  fathoms  long,  32  feet 
deep,  size  of  mesh  If  inches,  and  it  is  worked  with  8  men  in  a  boat;  a 
good  day's  take  is  10,000  fish,  although  often  as  many  as  22,000  are 
taken.  The  cast-net,  a  circular  net,  held  In  the  month  and  thrown  ont 
by  a  movement  of  the  arm,  will  take  100  fish  a  day,  though  000  fish  are 
not  aueommon. 

The  fish  are  all  shipped  to  Cedar  Keys.  The  gangs  working  soines  are 
established  along  the  coast,  as  far  down  as  Tampa  Bay,  and  small 
schooners  of  from  10  to  16  tons  carry  the  mullet  from  the  fishing  camps. 

At  Cedar  Keys  the  fresh  fish  find  a  ready  market,  and  are  shipped 
through  Florida  to  Georgia,  and  to  South  Carolina,  in  ice.  A  great  many 
fish  are  salted,  and  the  roes  are  cured.  The  method  of  preparing  the 
roe  is  as  follows :  The  roes  are  taken  out  carefully,  and  a  peck  of  salt  is 
ased  to  the  half-barrel  of  roe,  and  mixed  with  it.  The  salt  and  roe  re- 
main together  for  6  hours.  They  are  then  tak^i  out,  strained,  and 
plaeed  on  planks,  and  put  iu  the  sun  to  dry.  llie  roes  are  frequently 
tamed.  When  dried,  so  as  to  be  still  somewhat  soft,  another  pluik  is 
pot  on  top  of  them,  and  they  are  pressed  a  little,  so  as  to  be  fiat.  Care 
has  to  be  taken  that  they  do  not  become  too  hard.*  They  And  a  ready 
market  all  over  the  coantry. 

The  fish  are  split,  cleansed,  and  dry  Idverpool  salt  is  pat  on  them.; 
they  are  then  piled  op  or  "  banked"  for  12  hoars.  A  pickle  is  made, 
atroog  enough  to  float  a  potato,  which  is  then  put  on  the  Ash,  and  the^ 
are  shipped  in  barrels  of  200  pounds. 

Freeh  fish  ore  worth  2^  cents  each.  Boes  alone  without  the  fish  1 
«ent 

The  seines  cost  tl25.  When  net  and  boat  are  furnished,  the  owner 
gets  one  third  of  the  gross  sales  of  fish. 

Clear  Water  seems  to  be  the  limit  of  the  mallet  fisheries,  from  Cedar 
Keys.    !fhe  hands  are  principally  white,  one-eighth  being  colored,  but 

'  In  Qieece,  when  niDllet  are  osaght,  the  roea  ak  preserved  b^  the  some  prooaw, 
011I7  ttkkt  when  dried  the;  are  dipped  in  me1t«d  beeawax. 
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there  are  more  of  tbe  latter  coming  into  the  baeiness.  Mnllet  fishing  is 
largely  on  the  increase. 

Id  shipping  the  fish  fh)m  the  fishing  station,  ice  is  nsed,  which  is 
taken  from  Cedar  Keys. 

Opp  OhaelOTTE  HabbOB,  Flohida,  January  29, 1884. 

MULLET  FI8HEBT  AT  LA  COSTA   IN  CHAELOTTB  HABBOB. 

This  fishing  station  consists  of  23  men,  mostly  Spaniards,  who  came 
from  Key  West.  Their  oateh  goes  to  Cnba.  The  outfit  is  made  np  at 
Key  West  The  seine  is  90  &thoms  long  and  20  feet  deep.  The  fish- 
eries commence  in  Angnst,  and  close  aboat  the  first  week  in  Febroary. 
The  mullet  are  split  down  the  belly,  the  eyes  cut  ont,  and  roagb  salted, 
and  are  shipped  in  this  condition  to  Havana.  The  roes  are  prepared 
an  at  Cedar  Keys.  Last  year  the  yield  at  this  place  was  1,600  quintals, 
bnt  for  this  season  the  catch  has  been  very  small,  the  fishermen  believ- 
ing that  the  nnasnal  cold  weather  has  kept  back  the  flsb.  The  men 
work  on  shaiee,  the  owner  of  boat  and  net  taking  one-third.  The  fish 
are  worth  in  Cnba  $3  a  quintal  and  the  roes  $6.  The  fish  begin  spawn- 
ing in  December. 

Thet«  is  another  fishing  ranch  for  mullet  on  the  same  island,  and 
one  at  Pnnta  Bassa.  All  of  them  have  done  a  poor  business  this  sea- 
sea.    The  general  outfit  for  boats,  nets,  stores,  &c.,  cost  93,000. 

Ghablotte  Habbob,  January  30, 1884. 

HABITS  OF  THE  MULLET,  CHABLOTTE  HABBOB,  FLOBIDA. 

Mullet  are  found  all  the  year  round,  but  the  season  for  catching  be- 
gins in  August.  Then  they  are  very  fat,  but  roes  not  yet  well  devel- 
oped. At  the  close  of  November  and  during  December  they  are  the 
fullest  with  roe.  There  are  mnllet  which  remain  in  Charlotte  Harbor 
all  the  year  round ;  they  are  small,  and  will  average  fttim  three-quarters 
of  a  pound  to  one  pound.  What  are  called  ocean  mullet  come  in  No- 
vember and  December.  Oenerally  the  wind  is  from  the  southwest  when 
they  enter  the  harbor,  or  just  before  a  norther  is  coming.  The  fish 
then  will  average  from  1^  to  2  pounds,  with  ocoosioual  fish  of  from 
3  to  6  pounds.  Small  or  young  mnllet  are  not  found  in  Charlotte 
Harbor — so  says  Mr.  T.  A.  Oibney.  My  informant,  however,  has 
found  exceedingly  small  mullet,  evidently  the  young  fish,  at  Saint 
.Toseph's  Bay,  Calhoun  County,  Florida.  They  were  so  small  that  many 
hundreds  of  them  oould  be  taken  ont  of  the  water  with  the  hands.  It 
is  generally  the  opinion  of  the  fishermen  that  the  farther  south  the 
mnllet  is  caught  the  larger  it  is,  and  that  o£F  Cape  Romano  the  biggest 
fish  are  taken. 

Ohablottb  Harbob,  OPP  JosBPHA  Ket,  Jtanuay  31, 1884. 
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XVLLBT  FI8H1NO  IN  HONBOE  COUNTY,  FLOBIDA,  AT  PUNTA  RA8SA,  AND 
SANIBEL  ISLAND. 

PoDta  Baasa  is  the  Bouthera  eztremitrf  of  Charlotte  Harbor.  There 
ia  a  mnllet  flshei?  here,  and  one  on  the  iBlaod  opposite,  Saoibel  Islaad. 
The  gaugs,  called  fishing  ranches,  consist  of  13  men  each,  mostly  Span- 
lards,  with  two  boats  for  each  company.  Nets  are  used.  The  time  of 
catching  is  abont  the  same  as  at  other  points  in  Charlotte  Harbor, 
though  the  fish  are  plentifol  rather  later,  and  remain  somewhat  longer. 
This  business  was  commenced  in  this  portion  of  Florida  in  1873  by 
some  New  England  flshennen,  but  the  Spanish  fishermen  have  taken 
their  place.  At  present  the  postmaster,  Mr.  U.  B.  Sbnlts,  believes  fish 
have  diminished  in  gnantity,  although  there  does  not  seem  to  be  any 
certainty  abont  this.  The  fisb  are  prepared  as  at  other  points  in  Char- 
lotte Harbor,  roagh-salted,  and  shipped  to  Cnba.  Tbe  bosineas  seems 
to  have  been  unprofitable  for  this  season,  not  because  fish  were  scarce, 
bat  on  account  of  low  prices.  One  of  the  gangs  will  return  here  abont 
the  16th  of  February  for  what  tbey  call  deep  fish,  such  as  sheepshead, 
redflsh  (Liostomut  philadelpkictu),  drum,  and  snoob;  this  is  the  crevalle 
{Carangus  hippos).  These  fish  are  roagh-salted  and  sent  to  Cuba. 
Outfits  come  from  Key  West. 

FUNTA  Rabsa,  Febrvary  1, 1884. 

MULLET    PI8HBBIE8    AT     OLSAS    WATBK,    BTLLSBOBOUOH    GOUHTT, 
PLOBIDA. 

This  fishery  is  a  fairly  important  one,  being  tbe  nearest  to  Cedar  Keys, 
tbe  catch  being  forwarded  to  Oeorgia,  South  Carolina,  and  distributed 
in  tbe  surrounding  country.  In  1883-'84  there  were  five  gangs  com- 
posed of  some  46  men.  Tbey  used  for  the  most  part  seines,  and  occa- 
sionally gill-ueta.  They  begin  fishing  about  tbe  last  of  September,  and 
their  work  ends  on  the  1st  of  February.  The  gangs  are  entirely  com- 
posed of  natives.  They  employ  some  eight  small  vessels  of  from  10  to 
28  tons,  which  caixy  their  catch  to  Cedar  Keys.  The  fish  are  kept  on 
Ice  during  transportation.  Tbe  10-ton  smacks  will  carry  some  12,000 
mallet,  and  the  smack  of  28  tons  60,000  fish.  The  men  work  on  shares. 
The  outfit  comes  from  Cedar  Keys.  The  business  bas  been  carried  on 
with  good  success  for  aboot  four  years.  At  Cedar  Keys  the  fish  bring 
2)  cents  each,  the  average  weight  being  1^  pounds.  Some  small  bnsi- 
ness  is  done  in  smoking  the  mullet  at  Foint  Finales.  There  has  been 
no  diminution  in  the  catch  for  the  last  five  years.  With  an  idea  of 
finding  out  how  much  oil  these  fish  wonld  produce,  I  was  informed  that 
16  mullet  would  give  about  one  quart  of  oil.  The  method  of  bringing 
the  fish  on  ice  to  Cedar  Keys  seemed  to  be  a  very  careless  one,  proper 
precaution  not  being  taken  to  preserve  the  ice.  At  Cedar  Keys  there  is 
an  ice-bouse,  the  ice  coming  from  Maine. 

Cedab  Keys,  February  17, 1884. 
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•a— ACCLinATUATION  9W  SAI-JIO  ^VIKNAT  III  VBANCK. 

By  Prof.  VALEBF-HIArOT. 

[From  a  letter  to  BsT«nt-Watte1,  Mwretarf  of  the  National  Aootimatizstion  Soeiot;.) 

I  deem  it  proper  to  bring  to  yonr  knowledge  some  details  regarding 
the  results  of  the  accUmotizatioii  of  the  Califomia  salmon  which  you 
bad  introsted  to  my  care  dariug  the  three  years,  1879, 1880,  and  1881. 

As  yoa  will  remember,  I  planted  the  first  and  third  batch  of  salmoD 
in  oar  littie  river  Lee,  near  its  source,  whilst  the  second  hatch  was 
planted  in  the  river  H^rault,  near  tiie  city  of  Ganges,  in  the  heart  of 
the  Oevennee  Mountains. 

The  catch  of  which  I  have  already  informed  yon  comprised  fish  one 
and  two  years  old,  of  normal  size,  some  of  which  were  canght  in  (he 
neighbwhood  of  Gauges,  some  kilometers  above  the  city  and  above  all 
the  weirs,  and  others  near  Montpellier,  below  the  last  great  weir  of  tbe 
river  Lez.  As  for  as  I  know,  no  fish  were  caught  in  1883,  neither  in 
the  Lez  nor  in  the  HSrault;  but  I  must  state  the  interesting  fact,  that 
at  three  different  times  there  were  caught  in  tbe  river  Aude,  whose 
mouth  is  near  Narbonne,  salmon  measuring  25  to  30  centimeters  in 
length. 

It  is,  therefore,  probable  that  the  salmon  fh>m  the  Lez  and  the  H4- 
rault,  finding  it  very  difBcult  to  clear  the  numerous  weirs  which  cross 
tbese  rivers,  to  a  certain  number  ascended  the  river  Aude,  half  of  whose 
course  lies  in  the  mountainous  region  of  Gorbi^res,  and  which  has  not 
80  many  wetrs. 

Do  you  not  think  it  would  be  useful  to  make  new  attempts  to  accli- 
matize salmon  higher  up  the  river  Aude — at  Qnillan,  for  instance  1  I 
am  entirely  at  yoar  service,  if  you  desire  that  some  such  experiment 
should  he  made. 

National  School  op  Aoricdltuee, 

MontpelUgr,  Jfovember  11,  l883. 


.M^BBrKBBATHWIS  TO  OT*TBB  BBDS  MS  8TAB.»iail, 

[From  the  ETenlng  Register.] 

It  was  reported  yesterday  that  between  November  1, 1883,  and  Uie 
dose  of  navigation  in  December,  there  were  canght  on  oyster-beds  ad- 
joioing  the  Bridgeport  public  beds  about  16,000  bushels  of  star-flsh. 
Sinee  October  1  they  have  destroyed  over  900  acres.  From  six  to  t«u 
steamers  have  been  catching  star-tish  dnring  the  past  six  months,  at  an 
expense  of  9S,000. 

New  Haven,  Conn.,  April  5, 18-iJ4. 


^d  By  Google 
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M— HOW  TO  COOK  CABP  AND  TSNCTH. 

[From  Chambers' Joutiul.] 

Carp,  aA«r  being  kept  a  few  days  alive  in  water  ftee  from  the  vefe- 
taUe  BBbatMioea  opoa  which  tbey  feed,  become  a  losciooa  and  nutritious 
dieh  ema  mxAed  au  natitnl ;  but  with  eorreU  sanee  or  a  Bqueete  of 
lemon,  are  conrerted  ioto  a  rti^terch^  «ntr4«.  The  &lae  tongue  of  the 
carp  haa  a  European  reputation  as  a  delicaey.  There  are  epeoial  re^pee 
for  dressing  oarp,  which  from  their  expensive  character  are  not  appro- 
imate  here.  With  the  econonilcal  Germans,  however,  they  are  peculiar 
&vorttes,  and  from  them  we  have  the  following  method  of  making  three 
excellent  dishes — a  soup,  a  stew,  and  a  tvy*,  with  a  eiogle  caitp  of  about 
3  or  4  pounds  weight,  of  each  of  which  we  can  speak  highly  firom  |>er- 
sonal  experieqee. 

SutJP. — They  take  a  live  carp,  either  hard  or  soft  roed,  and  killing  it 
by  a  blow  on  the  head,  bleed  it  in  a  stew-pan,  then  scale  it  well,  taking 
out  and  carefnlly  preserving  the  entrails  without  breaking  the  gall, 
which,  with  the  parts  adjoining,  must  be  immediately  separated  from 
the  rest,  and  thrown  aside,  as  its  slightest  contact  with  the  rest  of  the 
dish  would  injuriously  flavor  the  whole.  Every  other  part  of  the  carp 
is  convertible  into  excellent  food.  Having  opened  the  maw,  uud 
thoroughly  cleaned  it,  the  roe  is  cut  into  pieces,  aud  put  in  with  all  Mie 
rest  of  the  entrails  for  the  soup  of  the  first  dish.  This  soup  is  either 
made  with  the  addition  of  gravy  or  strong  meat  broth,  aocompauied  by 
herbs  and  spices,  well  seasoned,  and  thidtened  with  flour;  or,  when 
intended  as  a  meager  dish,  with  that  of  a  stroug  broth  of  auy  other 
kind  passed  through  the  sieve,  a  bundle  of  sweet  herbs,  and  a  season- 
ing of  flue  spices,  salt,  &c. 

Htbw. — For  the  second  dish,  or  stew,  having  slit  i^  the  carp  on  one 
side  of  the  backbone,  through  the  head,  and  quite  down  to  the  tail,  cut 
off  the  head  with  a  good  shoulder  to  it;  take  the  largest  half  of  the 
body,  containing  the  backbone,  and  divide  it  into  three  pieces,  which, 
with  its  portion  of  the  head,  are  to  be  put  with  the  blood  in  the  stew- 
pan,  where  they  are  dressed  in  any  of  the  numerous  ways  of  stewing 
fish,  by  potting  in  three  or  four  glasses  of  ale  in  lieu  of  wine,  and  a  little 
grated  gingerbread,  and  sometimes  only  a  small  quantity  of  vinegar, 
adding  sweet  herbs,  spices,  and  seasoning  to  palate.  When  serving  up 
this  dish,  it  is  not  unusual  to  add  a  little  lemon  or  lime  Juice. 

Fbied. — For  the  fry,  or  third  dish,  the  romainiag  portion  of  the  fish, 
divided  as  for  a  stew,  is  well  dredged  with  flour,  and  fried  brown  and 
erisp  in  oil  or  clarified  butter.  Thus,  particularly  if  a  few  savory  force* 
meat  balls,  composed  in  the  usual  manner  with  the  fish  which  makes 
-the  broth  or  gravy,  be  boiled  in  the  soup,  there  is  a  dish  not  far  removed 
from  the  richest  turtle  soup;  a  second  dish  in  the  stew  may  easily  be 
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made  equally  aspiriog,  on  a  amall  scale  j  and,  lastly,  a  most  delicate 
third  dish,  in  the  fine  fry,  which  completes  this  curious  division  and 
snbdiviston  of  a  single  carp.  It  may  be  well  to  note  that  carp  ehoald 
never  be  boiled. 

The  Tench. — The  tench,  althongh  ever  associated  with  the  carp, 
differs  widely  in  its  habits,  as  while  tiie  one  is  most  capricions  in  itA 
feeding,  the  other  is  to  be  taken  withonC  any  great  amount  of  skill  by 
tbe  rod  fnll  nine  months  in  the  year;  and  generally  through  mild  win- 
ters, when  the  carp  is  proof  against  every  temptation  and  is  said  only 
to  bite  while  the  broad-bean  is  in  blossom.  The  flesh  of  the  tench  is 
very  firm  and  admirably  adapted  for  stewing,  its  skin  being  prononnced 
by  epicures  to  possess  a  savor  comparable  in  its  excellence  to  nothing 
else.  The  simple  secret  of  ho«  to  prevent  the  breaking  of  the  tender 
Hkin  of  the  tench  is  known  to  very  few  cooks.  It  is,  however,  merely 
by  placing  tbe  fish  in  boiling  fot  and  jnat  turning  it  in  the  pan;  and 
if  for  boiling,  then  taking  it  out,  laying  it  in  a  doth  in  boiling  water 
until  it  is  done  sufficiently.  Served  with  a  sauce  made  of  the  young 
leaves  of  the  field  sorrel,  it  is  a  most  appetising  dish. 


^  Br  I'leat.  W.  Kfl.  WOOD,  IT.  S.  IV. 

After  leaving  Femandina,  Fla.,  I  proceeded  in  this  vessel  to  George- 
town, 6.  0.,  to  investigate  the  shad  fisheries  there,  and  have  the  honor 
to  submit  tbe  foUowiog  report : 

We  arrived  there  on  the  afternoon  of  the  5th  instant.  The  shad 
season  was  foond  to  be  abont  over,  and  moat  of  the  fishermen  had  qoit. 

1  was  fortunate  enough  to  find  Mr.  £.  Barnes  still  in  town.  Mr. 
Barnes  is  the  largest  owner  of  nets,  and  buys  and  ships  all  the  fish 
canght  in  the  vicinity.  Accompanied  by  him,  I  took  the  launch  and 
went  up  the  Waccamaw  and  Pedee  Rivers.  I  also  went  up  the  Black 
River,  a  tributary  of  the  Pedee,  but  only  on  the  two  former  rivers  and 
Winyah  Bay,  into  which  they  empty,  is  any  fishing  done. 

On  account  of  the  character  of  tbe  bottom  and  banks  do  seine-haul- 
ing is  carried  od,  and  the  fishing  is  eutirely  by  gill-nets.  This  year 
about  thirty  nets  were  fished,  averaging  16<^  fathoms  long,  9^  to  5^  inch 
meeh,  and  16  to  18  feet  deep.  They  are  not  allowed  to  reach  the  bot- 
tom on  account  of  snags.  The  average  catch  tbis  year  was  about  800 
shad  per  net 

Mauy  of  the  gillers  live  in  flat-boats  moored  at  convenient  localities. 
Mr.  Barnes's  flat  is  at  tbe  junction  of  Jericho  Creek  and  the  Waccamaw. 
He  fishes  three  nets,  employing  9  men,  viz,  a  superintendent,  two  men  for 
each  net,  a  cook  and  a  marketman,  who  carri^  the  fish  in  a  small  boat 
to  town,  10  miles  below. 
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Hr.  Barnes  says  thej  catch  very  few  ripe  fisb  of  eitber  eex,  bat  take 
a  good  many  "dowD-mnnere,"  or  spent  fish.  He  believes  all  the  flsh 
go  long  distances  above  the  highest  fleheriea,  which  are  only  a  short 
distance  from  salt  water,  to  spawn. 

On  the  headwaters  of  these  rivers,  owing  to  the  uatural  difficulties 
and  the  absence  of  market  facilities,  the  only  shad  caught  are  taken 
with  bow-nets  and  short  pieces  of  gill-nets,  as  on  the  Baint  Mary's,  and 
only  used  for  home  consnmption. 

A  great  many  shad  are  taken  in  Winyab  Bay  before  they  leave  salt 
water.  The  best  of  the  season  here  is  Febroary  and  March.  On  the 
day  of  my  visit  to  Mr.  Barnes's  flat,  the  7tb  instant,  his  total  catch  was 
3  shad,  and  he  quit  fishing  that  day.  He  was  paying  30  cents  each, 
at  Brst  hand,  for  the  fish  he  bonght,  and  I  see  by  tlie  quotations  in  the 
Star  of  the  Sth  instant  that  they  are  being  sold  in  Washington  at  t'^ 
to  t32  per  bnndred. 

It  is  possible  that  some  little  work  might  be  done  here  before  the  open- 
ing of  the  season  farther  north.  There  woold  certainly  be  more  chance 
of  sDCcess  than  in  Florida,  so  far  as  my  experience  goes.  I  do  not  think 
much  can  be  done  where  the  catch  of  shad  is  taken  by  gill-nets,  espe- 
cially as  fished  in  Southern  rivers.  As  a  rale,  comparatively  few  shad 
ate  taken  at  a  drift,  and  of  these  the  proportion  of  males  and  femalA  is 
rarely  eqnally  divided.  Still  more  rarely  are  the  two  sexes  in  the  pro- 
per condition  for  spawning.  Especially  Is  this  trae  when  by  force  of 
«ircnmstances  these  nets  are  only  fished  in  the  long,  deep  reaches  of  the 
river,  and  never  allowed  to  fish  near  the  bottom.  Consequently  it  seems 
to  me  most  of  the  flsh  taken  are  those  rnnning  np  or  down  from  the 
spawning-beds  near  the  headwaters,  where  they  cannot  be  caught,  ex- 
cept in  limited  numbers,  by  the  bow-net,  &c. 

We  left  Georgetown  on  the  evening  of  the  7th  instant,  arrived  off 
the  Chesapeake  eu-iy  on  the  morning  of  the  9tb,  touched  at  Xorfolk 
for  a  couple  of  hours,  and  then  proceeded  to  Washington,  D.  C,  arriving 
on  the  evening  of  this  date  at  6.:!0. 

Wabhinotun,  D.  C,  April  10,  ISSl. 


Bjr  Hob.  JOHN  F.  nflll.I.EB,  V.  8.  S. 

[From  A  letter  to  Prof  S,  F.  Buird.] 

The  Hawaiian  mallet  is  a  very  good  food  fish,  not  cqnal  to  our  black 
bass,  shad,  Spanish  mackerel,  pompano,  and  any  other  American  fishes 
of  the  best  sorts,  but  a  fairly  good  flsh,  which  grows  rapidly  to  perha|>s  a 
pound  in  weight  and  is  comparatively  free  from  objectionable  bones.  It 
inhabits  the  salt  water  in  the  harbor  of  Hunolula,  and  is  propagated 
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and  reared  id  artificial  ponds  which  have  been  made  in  the  salt  marsb 
lands  near  that  city.  There  are  man;  of  these  jwods,  and  larffe  nnm- 
bers  <rf  these  fishes  are  produced  therefrom  for  the  Honolulu  market. 
The  inhabitants  there  rate  the  mullet  aa  next  to  the  red-flah,  whiofa  is 
taken  in  rather  deep  water  and  is  not  so  abundant.  I  was  informed 
that  the  mnllet  was  a  very  hardy  fish,  easily  cared  for,  and  in  the  opinion 
of  gentlemen  of  experience  in  such  matters  no  diflScnlty  would  be  found 
in  transporting  the  small  fish  by  steamer  from  Hooolalu  to  San  Fran- 
cifico.  The  climate  of  Honolulu  is  warm  and  mild  eren  in  winter,  and 
it  is  possible  that  the  mnllet  would  not  thrive  in  our  cold  regions,  but 
DO  one  at  Honolulu  seemed  to  doubt  tbat  it  would  do  well  in  Oalifbmia. 
Mr.  0.  B.  Bishop,  a  banker  of  Honolulu,  owns  a  number  of  ponds  con- 
taining mnllet,  sfCnate  (Hi  his  place  at  Waikiki,  a  suburb  of  Honolulu. 
He  will  give  you  ftill  infbrmation  in  re8i>eot  o(  tlieae  fishes.  The  United 
States  Consul,  Mr.  David  McKinley,  is  also  quite  iiamilior  with  the  facte 
relating  to  the  propagation  of  the  mullet.  Mr.  Bishop,  I  have  no  doubt, 
would  take  pleasure  in  giving  yon  aesistaoce  should  you  desire  to  obtain 
a  nnmber  of  the  Aeh  for  tlie  use  of  the  United  States  CommiBsion. 

I  am  quite  sure  that  the  Hawaiian  mnllet  would  prove  a  vfUnable  ad- 
dition to  the  food  fishes  of  the  United  States. 

l^inng  my  recent  visit  to  Honololo  I  made  many  inquiries  in  respeet 
to  this  and  other  fishes,  saw  many  specimens,  inspected  the  ponds,  and 
enjoyed  tbe  mnllet  *  (very  much  indeed)  cooked  in  many  styles,  in  all  of 
which  1  found  tbem  good. 

WabehnotoN,  D.  0.,  November  13, 1883. 


M^THB  mciriBifCT  ov  itteBT-asiHino  von  MAOKSKaL, 
By  OEOROE  nERCHANT,  Jr. 

[From  tbe  Cape  Aon  Bnlletin.] 

As  early  as  1864,  seining  operations  were  conducted  in  the  night-time 
for  pogies,  as  many  of  the  old  pogie  fishermen  (of  whom  I  am  one)  can 
testify.  Up  to  1874,  no  mackerel  of  any  account  had  been  caught  in 
this  manner,  although  there  had  been  a  few  exceptional  lots.  In  1874, 
nnd  up  to  1877,  a  larger  quantity  was  taken.  Since  the  latter  date,  it 
has  been  the  general  custom  of  the  fishermen  in  the  latter  part  of  the 
summer  and  fall  to  expect  to  capture  the  greater  part  of  tbeir  trip  in 
this  manner. 

Gloucbstes,  Mass.,  November  9, 1881. 


*  This  ia  eaid  to  be  iluail  Ckaptalii  Y^yd.  &  Soal.  voj.Bouite.Zool.  I,p.  171,pl.4,fig. 
I.  I  BnppoBB  that  like  otbei  speuia»  of  UurII  it  ia  miip»toi^,  and  UiAt  it  feeds  od  or- 
tcanic  Bobstanceti  foaud  ia  mud  and  sand.  Of  it«  propagation  I  buve  uot  yet  been 
abit)  to  team  aoythiuK.  Jordan  and  Gilbert  do  uotmeotiou  it  in  their  Fieheit  of  the 
Paoilic  coast.    I  am  prepariog  a  description. — T.  H.  Exam. 
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^  •S.-WATESPBOVFIKO  V«lt  HBBSINO-IfBTB. 

Bt  vrilXIAn  HEARDEB. 

[From  tbe  Fishing  0»Eette,  March  39,  18(M.] 

lam  pleased  to  be  able  at  any  time  to  give  any  iufonaatioo  to  my 
brother  flshu'meu,  although  some  in  oar  trade  fiutoy  that  aU  recipes 
should  be  kept  as  trade  secrets.  I  most  b«g  ta  diffw  &om  the  geuwal 
TUB,  for  I  am  never  happier  than  wh«i  I  am  showing  an  amateur  how 
to  tie  a  4r  or  repair  a  broken  lod. 

We  waterproof  oar  herriog-Deta  in  di£Gerrat  ways.  One  phiu  is  to  seak 
them  in  boiled  linseed  oil  for  a  few  hours,  aod  then  spread  them  out  in 
the  open  air  to  dry ;  this  will  tajie  some  three  or  four  days,  or  sometiioes 
more,  acoordiag  to  tbe  state  of  tbe  weather.  Another  plan  is  to  soak 
them  in  Stockholm  or  gas  tar  diluted  with  tnrpeutiue,  and  dry  also  in 
the  open  air.  These  two  plana  are  open  to  ofa^eetious,  for  they  make 
the  nets  hard  and  wiiy,  and  Osh  do  not  get  meshed  so  easily  in  a  stiff 
net  as  they  do  in  a  soft  one.  The  plan  1  like  best  is  that  I  use  for  my 
lines.  We  make  a  solution  by  takihg  one-half  ptwnd  of  oatechn  (which 
can  be  obtained  from  any  ironmonger  or  dmggist)  to  eveiy  gidion  of 
water,  boil  it  until  all  the  catechu  is  dissolved,  then  put  in  year  nets  or 
hues,  and  let  them  stay  all  night,  taking  core  not  to  have  any  beat  or 
fire  oudemeath  tbe  vessel  while  the  nets  and  lines  are  in.  I  generally 
add  sulphate  of  copper  in  the  proportion  of  one-half  ounce  to  the  gallon 
(tills  acts  as  a  "fixer"  for  tbe  tan).  When  tbe  things  are  taken<  out 
they  can  be  washed  in  olean  water  and  hung  np  to  dry.  By  this  last 
method  the  nets  will  be  found  very  much  softer;  and  I  have  proved  from 
experience  tbat  nets  preserved  with  oil  or  tar  do  not  last  as  long  as 
nets  preserved  with  the  ordinary  tan  or  catechu.  Some  firms  pat  a 
small  quantity  of  size  with  the  catechu;  this  I  disapprove  of;  it  may 
look  better,  but  after  the  first  once  or  twice  naing,  it  is  not  only  washed 
out  of  the  twines,  bat  takes  a  proportion  of  tbe  tanning  with  it. 

Plymouth,  England,  1884. 


Br  J.  p.  BVKEHART. 

I  put  in  the  Potomac  River,  below  the  dam  at  Cumberland,  tfh  Aa- 
gusc  ^,  1883,  eighteen  soft-shell  terrapins,  from  tbe  Ohio  Biver,  near 
Mo.iiKlsville,  W.  Va. 

I  will  put  in  more  of  them  this  season  at  Wordmont,  near  Olab  Hooae. 
I  hope  tkey  may  in  time  stock  the  Potomac 

Baltuidre,  Md.,  AfTxl  6, 1884. 
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rV-ACCLIHATIBATIOn  •W  •At.HO  «imi«AT   11*   VMANCB. 

Br  Dr.  RU8I.IEIIBAT-1.AOCMABD. 

{From  *  letter  to  Bavei«t-Wattel,  SeoretM?  of  the  H*tional  AocliniatiMtioD  Sooietj.] 
In  tbe  month  of  November,  1879,  yoa  sent  me  a  box  cootaining  egga 
of  the  ScUmo  qttinnat.  Od«  hnndied  of  the  try,  well  formed,  after  hav- 
ing remained  five  or  six  ireeks  nnder  tbe  ice,  owing  to  continaed  frosts, 
were,  in  favorable  weather,  placed  in  tbe  river  Oartempe.  Did  these 
little  flsb  aarvive,  and  would  they  find  their  way  up  herel  I  am  happy 
to  eay  that  I  can  answer  both  these  qnestions  in  the  afBrmative. 

Yesterday  I  oaaght  one  of  these  salmon,  which  was  three  years  old 
last  spring.  Its  lean  condition  showed  plainly  that  it  had  spawned  in 
the  river;  and  it  mast  be  preeamed  that  it  was  not  the  only  one.  It 
weighs  1  kilogram.  In  summer,  when  it  had  its  fall  weight,  it  mast 
have  weighed  3  or  4  pounds.  I  have  no  doubt  that  it  was  one  of  those 
which  we  had  placed  in  tbe  river  in  1880.  These  salmon,  which  are  ex- 
ceedingly valuable  on  account  of  their  fecundity  and  their  rapid  growth, 
have  therefore  been  acclimatized  in  our  rivers;  and  this  result  ought 
to  encourage  tbe  efforts  of  yonr  society. 
Oband  Boitbo,  Dteemher  17, 1883. 


ri.-neTBS  mw  a  tbit  in  tbb  «iri,B  •*  mbxic*. 
Br  BASNET  PHILLIPS. 

[From  B  lAtter  to  Prof.  3.  F.  Balrd.] 

Further  south  we  found  swarms  of  mullet  (cf.  p.  135),  and  on  several 
occasions  killed  enough  for  table  use  by  shooting  a  charge  of  fine  shot 
into  the  schools.  I  have  some  idea  that  mullet  oil  might  be  a  useful 
product  if  proper  plants  were  put  up.  I  left  an  order  to  have  some 
smoked  mullet  sent  me;  such  roes  as  I  ate  on  the  coast  were  badly  put 
up  and  hardly  edible.  In  a  fishery  sense,  tbe  west  coast  of  Florida  is 
not  developed  at  all. . 

What  struck  me  as  remarkable  was  to  see  the  shoals  of  porpoises 
sailing  in  very  shallow  water,  jnst  enough  to  float  them,  and  feeding  on 
the  flsh  which  swarm  there.  The  feature  of  all  the  bays  and  creeks  is 
that  they  are  shallow.  The  straggle  for  life  must  be  continuous-  In 
some  of  the  fresh  water  creeks,  as  those  on  the  Oaloosahatehee,  we  took 
a  number  of  large  water  turtles,  the  biggest  about  12  pounds.  What 
-was  strange  abont  tbem  was  that  fully  75  per  cent,  of  them  had  lost  a 
foot  or  a  leg,  evidently  taken  off  by  a  gar  or  an  alligator.  I  wrote 
something  about  the  sheeps-head  being  considered  unwholesome  at  cer- 
tain seasons,  but  this  would  require  further  investigation.  At  Punta 
Bassa  a  S-pound  sbeeps-head  is  used  te  bait  a  hook  for  shark. 

TncBS  Opfiob,  Kew  Tobk,  Febmari/  21, 1884. 

,oogIc 


BULLETIN  OP  THE   UNITED  STITES  FISH  COMMISSION.     145 
Vol.iy.IVo.10.       IVashington^D.  C.     April  SO,  1884. 


By  PiMsed  AsslsUmt  Enylneer  O.  "W.  BAIBD.  V.  B.  H. 

[From  hia  report  for  the  qaarter  ending  June  30,  18tJ3.  ] 

Though  the  ship  haa  been  in  commission  about  seven  months  there 
has  been  no  opportunity  to  make  a  continaoua  voyage  of  any  oooslder- 
able  leDgth  with  the  vessel  at  or  near  her  load  draft  of  water,  onder 
conditions  of  weather  which  would  not  inflaence  the  speed.  The  voy- 
age from  TSew  York  to  Washington,  just  after  the  vessel  had  been 
docked,  cleaned,  uid  painted,  offered  a  tolerably  good  opportanity,  as 
the  aea  was  smooth,  bnt  the  wind,  which  was  light,  was  ahead.  The 
coal  used  was  the  anthracite  supplied  to  the  ITavy,  and  it  contained  a 
considerable  quantity  of  ash,  clinker,  and  slate.  The  boilers,  whioh 
have  never  been  tight,  leaked  less  than  ever  before,  whioh  permitted  us 
to  carry  more  pressure.  The  quality  of  the  oQ  osed  was  bad,  and  the 
warming  of  the  journals  prevented  us  from  orging  the  engines.  The  voy- 
age was  a  fair  average  one,  on  the  whole,  in  point  of  speed,  as  It  is  onr 
object  to  make  ecoDomlcal  rather  than  8i>eedy  voyages. 

The  following  resnlte  must  not,  therefore,  be  considered  as  for  the 
maximum  performance  of  the  vessel,  but  for  the  conditions  of  ordinary 
cruising.  This,  however,  does  not  impair  the  deductaous  for  scientific 
purposes: 

DaratioQof  Toyage..... 4S  honia  9  miimtM 

Total  distance,  in  geogiaphioal  milea,  of  6,086  feet 43t 

Mean  nntuber  of  geographical  miles  per  hour... 10.03 

Total  nomber  of  reTolnUona,  atarboud  engine 800,197 

Totalntunber  of  revolntiona,  port  engine. --— 300,411 

Meannaniber  of  rsTolatloiu  per  minnte,  starboard  engine  ..................  79.06 

Meannnmber  of  revolatioQBperminate,  port  engine 79.06 

Slip  of  the  gtarboard  Kcew  in  pec  cent,  of  ita  speed 14.74 

Slip  of  the  port  sorew  Inpeioent.  of  iteapeed 14.75 

Mean  steam  pressnra  InboUere,  in  poonds,  above  the  atmosphere 60,05 

Mean  presaare  in  starboard  reeeivei  above  sero SS.53 

Mean  pressure  in  port  i«oeiver  above  Mto 23.78 

Mean  position  of  (both)  throttle  valves,  in  eigbtha 7.  SO 

Mean  vaoatim  in  condenser  in  inches  of  meienry 24.40 

Mean  height  of  barometer  in  inohee  of  meroory..... 30.09 

Mean  point  of  ontting  off  in  starboard  high  pteasnr«o;linder taobes..  26.333 

Mean  point  of  catting  off  in  atarboard  low  pressnre  cylinder iDcbes..  14.032 

Mean  point  of  ontting  off  in  port  high  pcessnre  cylinder inches  -  19.780 

Mean  point  of  cutting  off  in  port  low  pressnre  cylinder ....inches..  17.831 

Totalnnml>er  of  poanda  of  anthracite  coal  oonanmed.... 43,866 

Total  nnmber  of  pounds  of  aahea,  clinker,  ^bo 8,353 
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Total  niuuber  of  ponadBof  oomboBtible 34,513 

Uean  number  of  ponnds  of  coaI  per  lioai 1,016.97 

Mean  numberof  poonda  of  combustible  p«r  hour 818.79 

Percentage  of  reAise  luoool 19.40 

Mean  numberof  poondaof  coal  [ter  hoar  per  eqiiBre  foot  of  grate  surface 10.G67 

MeiiD  iiumber  Of  ponndit  of  coal  oonmimed  per  boar  per  sqiiare  fbot  of  heating 

■ni&oe ; 0.4103 

Heonnnmberof  pounds  of  oombostible  per  boor  per  square  foot  of  grate  snr- 

face 8.589 

Mean  number  of  pounds  of  oombostible  ooneomed  per  hour  per  square  foot  of 

heating snrfiice 0.3303 

'    Hean  number  of  strokes  permlnnte  of  dronlatiiig  pamp 80 

Temperatare  of  the  air  on  deck 73.73 

Temperatareofthe  injection  water 65.73 

TemperatnreofthedJscIuageirat«r.... 93.78 

Temperatnre  of  tbe  feed  water 7S.39 

Tempeialare  of  the  engine-room...... 119.10 

HOKSZa-POWBR. 

Indicated  horaes-po  war  developed  in  the  starboard  H.  P.  cylinder 93.460 

Indicated  borees-power  developed  in  the  starboard  L.  F.  cylinder.... 122.240 

Indicated  horses-power  developed  in  the  port  H.  P.  cylinder 110.224 

Indicated  hones-power  developed  in  the  port  L.  P.  cylinder 131.60S 

Aggregate  indicated  hor»e»-power  developed  in  the  starboard  engine.... 216.700 

Aggregate  indicated  horses-power  developed  in  the  port  engine 241.826 

Horses-power  required  to  work  the  starboard  engine .,  22.116 

Horses-power  required  to  work  the  port  engine „.,  22.118 

Net  horses-power  applied  to  tbe  starboard  shaft 193.584 

Net  horses-power  applied  to  tbe  port  shaft 219.708 

Hones-power  absorbed  in  friction  of  the  load  on  the  starboard  engine......  14.5188 

Horees-power  absorbed  in  fiiotion  of  tbe  load  on  tbe  port  engine. 16.4781 

HoTsen-power  expended  in  tbe  slip  of  tbe  starboard  screw S3. 278 

Horses-power  expended  in  tlieslip  of  tbe  port  eorew 26,838 

Homes-power  expended  in  IMctJon  of  the  starboard  sorew-bladea  and  abaA  on 

the  water 21.276 

Horsee-power  expended  in  friction  of  the  port  sciew-bladee  and  shaft  on  the 

water 21.279 

Net  horsee-power  applied  to  tbe  propnlsion  of  tbe  bull 289.643 

DISTRIBUTION  OP  THB  POWXK. 
Percentage  of  tbe  net  power  applied  to  the  shaft  absorbed  in  friction  of  tbe 

load 7.600 

Percentage  of  the  net  power  applied  to  tbe  shaft  abspr^ed  in  friction  of  the 

ecrew-bladea,  bubs,  and  shafts  on  the  water 10.397 

Percentage  of  the  net  power  applied  to  the  sbafto  absorbed  in  tbe  slip  of  tbe 

screws 12.122 

Percentage  of  the  net  power  applied  to  the  shafts  ntilized  in  the  propnlsion 

of  tbehoU 70.081 

BCOMOHIC  JtBSULTS. 

Pounds  of  coal  coDsomed  .per  Indicated  horsee-power  per  bonr 2.222 

Pounds  of  coal  consumed  per  net  horse-power  per  hour 3.246 

Pounds  of  conibnstible  consumed  per  indicated  horse-power  per  hour .       1.789 

Pounds  of  combustible  consumed  per  net  horse-power  per  hour 2.613 

Ponndsof  coal  consumed  per  mile 101.330 

founds  of  oombostible  consumed  pecmile 81.588 
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The  net  power  applied  to  the  propnUion  of  the  bnll  by  the  two  pro. 
pellers  being  289.642  horses  is  equal  to  (289.642  x  33,000  =)  9,558,186 
foot  pounds  of  work  per  minute,  and  the  speed  being  10.03  knots  per 

hour  is  equal  to(^'^g^-—=)  1017.376  feet  per  minute;  therefore 
the  resistance  of  the  hall  and  the  equivalent  thrust  of  the  screws  at 
that  Bpeeed  was  (jgjY^7g=  19396  pounds.  The  thrust  per  indicated 
horse-power  at  that  speed  was  (  -^.j  ggS"  =  J  ^"-^^  pounds,  and  per 
pound  of  eoal  per  hour  it  was  I  iqiboT=  /  ^-23  pounds. 

POWER  ABSORBED  BY  THE  FBIOTION  OF  THE  WETTED 
SUBFAOB  OP  THE  HULL  AGAINST  THE  WATEE. 

Tafaiug  the  resistance  of  the  water  to  a  square  foot  of  smoothly 
painted  iron  of  the  surCaees  of  the  hull  moving  at  a  velocity  of  10  feet 
per  second  to  be  0.45  of  a  pound,  and  (according  to  the  method  of  Chief 
Engineer  Isherwood,  United  States  ^avy)  deducing  from  the  speed  of 
the  vessel  the  mean  speed  of  its  immersed  sorfaces  due  to  the  incliuatiou 
of  the  water  lines  there  results  a  speed  of  16.35076  feet  per  second,  and  a 
consequent  snrfoce  resistance  of  (10> :  0.45  : :  16.35076* :}  1.203063  pounds 
per  square  foot  at  that  velocity.  The  aggregate  wetted  surface  during 
the  above-mentioned  voyage  was  7,350.44  square  feet,  and  the  power 
,  , .  ,^.  /'7350.44  X  1.203063  x  16.35070  x  60  \ 
expended  ID  this  resistance  was  I  "33  000 ^  r 

262.893  horses;  consequently  of  the  289.642  horses  power  required  to 

(262  893  X  100  ^ 
— ^289642 — ~  J  **''^  P*^  **"'■  ^^  expended  in 
overcoming  the  friction  of  the  hull  on  the  water,  and  the  remaining 
9.27  pet  cent  was  expended  in  displacing  the  water  and  overcoming  the 
pressure  of  the  wind  against  the  upper  part  of  the  hull,  the  spars,  and. 
the  rigging. 

THE  CHANGE  IN  THE  CRANK-ANGLE. 

The  cranks,  as  originally  arranged,  at  145  degrees,  diminished,  to  s 
small  extent,  the  friction  on  the  center  main  bearings  by  the  almost  op- 
posite position,  and  almost  opposite  crank  effort.  The  indicator  dia- 
grams taken  ftom  the  high-pressure  cylinders  bear  a  very  near  resem- 
blance to  each  other,  with  the  cranks  at  either  angle,  but  in  the  low- 
pressure  diagrams  the  difference  is  marked. 

Fig.  6  is  fr>om  the  starboard  low-pressure  cylinder  with  the  cranks  at 
145  dfigrees. 
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Fig.  5  iB  from  the  same  cylinder,  witti  the  cranks  at  90  degrees,  bnt 
with  the  receiver  enlarged  from  1-^  to  2^,  the  Tolome  swept  by  the 
liigh'pressare  piston. 


Fig.  1  is  a  diagram  from  the  same  cylinder  with  the  cnuika  at  90  de- 
grees, bnt  with  the  original  volnme  of  receiver,  namely,  1^,  the  volume 
swept  by  the  high-pressore  piston. 

The  relative  contours  of  these  diagrams  and  their  variance  from  the 
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hypptheticaU;  perfect  diagram  is  marked,  and  if  an  engineer  is  willing 
to  accept  them  as  the  ultima  thule  he  will  donbtleas  decide  in  favor  of 
that  produced  by  the  engines  as  originally  arranged,  namely,  at  145  de- 
grees crank  angle. 

The  indicator  is  the  stethoscope  of  the  steam  cylinder  only;  it  fails 
to  give  any  indication  of  the  work,  either  ntilized  or  wasted,  beyond 
the  steam  cylinder. 

It  is  manifest  that  a  crank  tnmed  by  a  nniform  moment  is  revolved 
with  less  labor  and  less  iqjory  to  its  jonmals  than  if  tamed  by  an  in- 
termittent force ;  by  blows  for  example.  Uniformity  of  torsion  on  the 
shaft  is  one  of  the  great  objects  sought  This  torsion  may  be  demon- 
strated, graphically,  by  coDstmcting  diagrams  whose  abscissa  is  re- 
ferred to  tiie  length  of  the  path  of  the  taming  force,  and  the  ordinates 
to  the  moments  of  torsion.  In  Figs.  1,  2,  and  3,  the  ordinates  are  cal- 
culated for  the  combined  moments  of  the  two  cranks,  the  same  nnits  be- 
ing ased  for  each.  The  lines  e  d,in  these  flgnres,  refer  to  the  path  de- 
scribed by  the  combined  effort  of  the  two  cranks,  and  the  ordinates, 
commencing  witii  a  b,  and  ending  with  a*  V,  represent  the  moments  of 
torsion.  The  curved  lines  represent  the  variation  in  the  torsion,  and 
the  snperiority  of  these  torsion  curves  is  in  their  nearer  approach  to 
the  straight  line  o  d. 

This  graphic  method  might  be  porsned  stiU  ftirther  by  applying  a 
dynamometer  to  the  screw  shaft,  which  would  indicate  the  thmst  of  the 
screw,  wherein  every  increment  or  diminntion  in  that  force  would  cor- 
respond with  those  in  the  torsion  diagram,  bat  would  be  greatly  re- 
duced in  extent  owing  to  the  weight  and  consequent  inertia  of  the 
heavy  working  parts. 

In  changing  the  crank  angle  &om  116  to  90  degrees  the  eccentrics 
were  not  disturbed ;  the  cnshioning,  lead,  and  release  are  the  eame  in 
both  cases ;  the  same  boiler-pressore  and  mean  back-presabres  are  main- 
tained, and  the  same  nomber  of  expansions  are  employed ;  conseqnently 
there  can  be  no  physical  advantage  in  the  original  over  the  present 
crank  angle.  The  mechanical  saving  in  the  minute  amount  of  fiiction 
eliminated  in  a  single  joamal  of  each  engine  is  much  more  than  com- 
pensated for  by  the  saving  of  friction  on  the  screw  blades  alone,  by 
their  more  nniform  velocity. 

The  Katzensteiu  packing  on  the  piston  rods  has  worked  so  well  that 
I  feel  it  merits  a  special  mention.  I  respectfiilly  recommend  it  be  placed 
on  the  H.  P.  valve  stems.  The  Baird  distilling  apparatus  has  pro- 
duced 5,883  gallons  of  water  daring  the  quarter,  steam  being  used  from 
the  main  boilers,  the  ship  being  at  sea  under  steam,  and  cylinder  oil  (a 
compound  of  petroleum)  being  nsed  in  the  cyUnders;  the  water  was 
good.  The  anemometer  used  in  measuring  the  air  currents  in  our  ven- 
tilating tubes  broke  down,  bnt  the  makers  replaced  it  with  a  new  one, 
since  which  time  I  have  been  recording  air  velocities,  and  hope,  at  the 
end  of  the  next  quarter,  to  be  able  to  report  on  the  ventilation  of  the 
ship. 
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Tlie  electrical  apparatus  continaefi  to  give  satisfaction ;  tbe  dynamo 
lias  been  in  operation  tbree  hundred  and  twenty-three  hoore  and  nine 
minutes  daring  the  last  quarter.  Foor  3-light  safety  plugs  have  been 
melted  ont,  and  one  key  socket  broken,  all  of  which  1  promptly  re- 
placed. I  tapped  the  engine-room  circuit  and  placed  a  lamp  over  the 
circulating  pump,  which  was  very  much  needed. 

Advantage  was  taken  of  the  ship  being  docked,  at  Kew  York,  to  over- 
haul the  sea  valves,  screw  propellers,  shafts,  and  stuffing  boxes.  We 
found  it  necessary  to  entirely  replace  the  packing  of  our  stem  bearings. 
7%ere  was  some  corrosion  in  the  shafts  near  the  brass  jackets,  all  of 
which  were  careflilly  scraped  and  punted. 

The  steam  windlass,  never  having  given  any  trouble,  nor  requiring 
Any  repairs,  merits  special  mention. 

Tbe  steam  winch  and  feeling  engine  have  given  scarcely  any  trouble, 
and  have  done  their  work  admirably. 

The  smithing  of  the  ship  has  been  satisfoctorily  done  by  one  of  our 
^st-class  firemen. 

The  spoaking  tube  has  been  overhauled,  and  many  joints,  hitherto 
leaking,  have  been  repaired  and  telephonic  communication  re-estab- 
lished between  the  engine-room  and  pilot-house. 

The  Dividson  Pomp  Company  voluntarily,  and  without  compensation, 
eupplied  new  stnd  bolts  for  the  circulating  pump,  to  diminish  the  hit.  of 
the  valves  and  relieve  the  thump. 

The  "  Little  "Wonder  "  injectors  work  very  well,  one  at  a  time ;  if  both 
are  placed  in  circuit  it  is  a  little  wonder  if  either  will  continue.  They 
deUver  the  feed  water  hot,  and  are  an  acquisition  when  the  main  engine 
is  not  in  operation. 

The  receivers  were  ordered  to  be  enlarged — by  tbe  engineer  who  de- 
signed the  ship — when  the  crank  angle  was  changed  fiwm  I46<^  to  90'^. 
This  was  effected  by  placing  a  large  convex  bonnet  on  each  low-press- 
ure valve-chest.  This  increased  the  receivers  fh>m  1-fi,  to  2^  times 
the  volume  swept  by  the  H.  P.  pistons.  Seeing  an  excellent  oppor- 
tunity for  a  valuable  experiment  I  took  the  responsibility  of  putting 
only  one  of  the  new  bonnets  on,  and  selected  the  starboard  engine  for 
that  purpose,  so  that  fqr  all  tbe  steaming  recorded  in  this  log-book,  the 
port  engine  had  the  small  receiver,  and  tbe  starboard  engine  tbe  large 
receiver.  The  results  show  no  essential  difference  in  the  performance ; 
what  little  difference  does  appear  is  in  tetvoT  of  tbe  engine  with  the 
«mall  receiver.  I  therefbre  reduced  the  starboard  receiver  by  restoring 
tbe  original  valve-chest  bonnet. 

I  would  respectfully  call  attention  to  the  high  temperature  of  the 
«ngine-room,  which  I  fear  will  become  so  great  in  hot  climates  as  to 
seriously  iqjure  the  men. 

The  steam  heaters  have  been  overhauled,  six  new  angle  valves  pnt  in 
place  of  six  broken  ones.  Two  new  beaters  have  been  bought  for  the 
cabin  (one  being  frr  tbe  ofBce);  they  have  much  greater  surfoce  than 
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the  old  ou©8  and  will,  conseqaently,  keep  the  cabin  more  comforfable  in 
cold  weather. 

The  springs  on  the  dram  of  the  reelio);  engioe,  found  to  be  too  n-eak, 
were  replaced  and  doobled  at  the  Washington  yard.  An  additional 
drain  cock  has  been  pat  on  the  engine  of  Bigsbee  eoander,  part  of  the 
steam  lead  taken  off,  and  a  wooden  cover  pat  over  the  cylinder  to  pre- 
vent baming  the  gntta  percba  bells.  The  bolt  sheared  off  the  arm  of 
thecirottlafin^jmmjtforwantof  oU.  A  Detroitoil  cap  has  been  bought 
and  pat  in  place,  and  this,  being  a  sight  feeder,  can  be  observed  from  the 
working  platform.  The  counters,  which  were  hitherto  unsatisfactory, 
have  been  pat  in  order  by  the  Crosby  Valve  Company.  The  j-iach 
valre  stems  of  the  main  reversing  engines  being  too  light  (they  bent), 
hare  been  replaced  by  ^inch  stems.  The  boilers,  having  been  recalked 
at  the  leaky  comers  by  the  Pusey  &  Jones  Company,  by  the  Washington 
yard  and  Norfolk  yard,  continued  to  leak;  at  the  New  York  yard  soft 
patches  were  pat  on  and  then  the;  leaked;  oar  force  on  board  has  re- 
made the  joints  under  these  three  patches,  and  are  encouraged  to  find 
one  is  tight.  A  split  elbow  in  the  eteam-whistle  pipe  was  replaced  at 
Norfolk,  the  bell  wires  were  overhauled,  and  additional  bolts  pat  in 
donkey  check-valves  at  the  same  place. 

We  have  succeeded  in  adjusting  one  of  the  Svedberg  governors,  which 
works  well,  and  when  opportunity  offers  the  other  will  be  adjusted.  Its 
position,  however,  is  against  it,  as  it  is  on  the  H.  P.  chest,  whra%  it  is 
very  hot,  and  1  fear  the  mercury  evaporates. 

One  piston  rod  was  discovered  to  have  a  transverse  flaw.  Thoagh 
the  flaw  does  not  appear  to  increase,  it  has  been  considered  necessary 
to  order  a  new  rod;  this  is  now  being  made  at  the  Washington  yard. 

Steamer  Albatross,  July,  1883. 


yS^H*W  VO  00*K  OABF. 

Br  C.  OEBBEB,  Jr. 

I  append  a  few  receipts  translated  &om  a  Oennan  cook-book.  As  a 
general  rale  the  pond  eaip  is  not  considered  good  ix>  eat  during  the 
summer  months,  Maj,  Jane,  July,  Angnst  (daring  and  after  spawn- 
ing), bat  at  all  other  times  it  is  a  most  excellent  table  flsh. 

Beoeipt  No.  1.— Clean  acarp  of  about  Ave  pounds  well,  and  split  and  cat 
it  into  convenient  pieces.  Take  three  table-spoonfWs  salt,  half  a  dozen 
kernels  black  pepper,  same  of  allspice  and  cloves,  a  few  cardamoms,  four 
laurel  leaves,  a  medium-sized  onion,  some  celery  and  a  sliced  carrot,  and 
a  quart  of  water  (or  enough  to  cover  the  carp);  let  these  boil  together 
flfteen  minutes,  put  in  the  oarp,  scale  side  down,  head  pieces  first,  middle 
pieces  next,  tail  pieces  on  top,  and  let  boil  fifteen  minutes  longer ;  add 
ooe-half  pound  bntter  in  small  pieces,  and  a  gill  of  red  wine,  or  in  place 
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of  wine  pour  one-balf  gill  warm  vinegar  over  the  pieces  of  carp  before 
putting  them  into  the  pot,  and  add  it  to  the  boiling.  Boil  fifteen  minutes 
longer ;  take  oat  the  pieces  and  serve  with  browned  batter  and  slices  of 
lemon. 

Eeoeipt  Ho.  2 — Olean  and  split  a  flve-poond  carp  and  rub  two  table- 
spoonfuls  salt  well  into  both  sides,  and  let  stand  two  hours  in  a  covered 
dish.  Ttdie  some  spices  and  herbs  as  in  No.  1,  and  boil  thoroaghly  with 
one  pint  water,  one  pint  red  wine,  one-half  pint  beer,  one-half  pint  vine- 
gar, some  lemon  peel,  bread  crust,  and  one  ounce  sugar.  After  this 
has  well  boiled,  cut  the  carp  in  convenient  pieces,  put  into  the  pot  and 
boil  till  only  abont  half  the  sauce  is  left ;  serve  as  before. 

Bbobipt  Ko.  3. — Clean  a  good-sized  carp  careftill;  by  opening  it  as 
tittle  as  possible,  cnt  off  fins  and  tail;  make  a  number  of  crosscuts  on 
one  side,  rub  the  fish  well  with  two  table-spoonfuls  salt,  let  it  stand  cov- 
ered for  some  hours,  then  dry  it  with  a  towel.  Make  a  filling  of  four 
ounces  tallow  or  fresh  &t  pork,  fonr  yolks  of  eggs,  some  wheat  bread 
slightly  softened  with  water,  three  sardels,  some  capers,  mace,  salt, 
pepper,  lemon  peel,  onion,  and  the  liver  of  the  carp  (but  be  sore  that 
the  gall  is  first  civefhlly  removed),  all  chopped  very  fine;  flit  the  carp 
and  sew  np  the  opening.  Put  it  into  a  baking-dish  with  the  cat  side  up 
with  one  pint  wine,  one-half  pint  vinegar,  one-quarter  pound  butter, 
spices  and  herbs  as  in  No.  1,  and  a  few  slices  of  lemon ;  bake  quickly  for 
three-quarters  of  an  hour  and  baste  frequently.  Don't  turn  the  fish 
while  baking. 

Beceipt  No.  4. — ^Take  carp  of  one  to  two  pounds,  scale  and  clean 
well,  rub  inside  and  out  with  plenty  of  salt,  let  stand  an  hour  or  two,  wipe 
dry  with  a  towel,  roll  in  well-beaten  eggs  and  bread  cmmbs  or  meal,  and 
bake  in  plenty  of  butter  till  nicely  brown. 

Beoeipt  No.  5. — Boil  carp  as  in  No.  1,  place  the  pieces  in  a  bowl  with 
a  few  slices  of  lemon,  add  to  the  sauce  one-half  pint  vinegar  and  boil 
same  till  only  enough  left  to  cover  the  carp  in  the  bowl.    Ponr  the  sauce 
over  the  carp  through  a  sieve  and  let  it  cool  thoroughly. 
•  I  tried  receipt  No.  1  on  bass  and  found  them  excellent. 

WebsTEB,  Mass.,  December  10, 1883. 


r4.-CAKP   ■»•   BAT   TOVnO   VIBBBS. 

Br  J.  A.  BTDEB. 

[From  a  letter  to  Piof.  S.  F.  Bftiid.] 

A  carp  examined  to-day  was  found  to  contain  ripe  milt  with  active 
spermatozoa.  Abont  a  dozen  small  fish  were  taken  from  the  intestine, 
each  one  abont  an  inch  to  one  and  a  half  inches  long  when  they  were 
alive.  They  seem  to  be  yonng  percoids  or  some  small  fresh'water 
Aoanthopterygians.  I  have  saved  the  remains  for  farther  study  and 
identification. 

Washingtom,  D.  0.,  November  27, 1883. 
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Br  PASSED  ASSISTANT  ENOKTEEB  O.  IT.  BAIBD.  U.  8.  IV. 

[Bdanmti  of  Uie  qnarterly  reporta.] 

The  ateadiness  and  aniformity  of  brightneas  of  the  lampa  depend 
largely  (almoBt  entirely),  on  the  engine  driving  the  dynamo,  and  the 
sacceas  of  the  ayBtem  lies  more  in  the  attention  paid  to  the  engine^ 
where  the  plant  is  correctly  installed,  than  anything  else.  Unifomiity 
of  speed  is  the  great  object  sought,  and  to  secore  this  Mr.  Edison  has 
adopted  a  high-speed  engine,  with  a  sensitive  governor,  represented  in 
Fig.l. 

This  engine  has  a  single  steammylinder,  8}  incbea  in  diameter  of  bore, 
and  a  stroke  of  piston  of  10  inches;  it  nuu  300  revolutions  per  minnta 


Fio.1. 

very  uniformly,  the  antomatio  cut-off  regulating  the  quantil?  of  steam 
admitted  to  the  load  on  the  engine.  This  particalar  engine  is  larger 
than  abonld  be  employed  for  this  plant,  as  the  short  cnt-ofT  at  high, 
pressures  and  light  loads  caoses  great  cylinder  condensation,  not  only 
diminishing  the  economy  of  the  engine,  but  causing  such  incessant  ham- 
mering in  the  cylinder  that  I  have  been  obliged  to  introduce  a  pressure- 
regulating  valve  (Fig.  2),  which  limits  the  pressure  to  what  is  desired. 
Previous  to  introducing  this  valve,  two  cross-head  keys  had  been 
sheared  off  and  one  cross-head  broken,  by  water  in  the  steam-cylinder. 
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Had  the  smaller  size  of  engine  (6}  by  8)  been  used,  as  I  recommended, 
this  difQonlty  woald  have  been  avoided,  bnt  the  Engineer  of  the  Edi- 
son Company,  fearing  a  possibility  of  our  permitting  the  presson^  to 
fall  below  20  pounds,  and  the  engine  consequently  foiling  to  develop 
the  reqnired  power,  preferred  to  give  us  this  large  engine,  even  at  a 
greater  cost  to  his  Company.  The  Edison  Company  furnished  drawings 
for  the  setting  of  the  engine  and  its  foondation ,  which  design  I  followed 
implicitly.  The  plant  is  so  installed  as  to  bring  the  driving  side  of  the 
belt  on  top,  so  that  tbe  slack  falls  &om  the  pulleys.  This  resalts  in 
slipping,  particularly  as  the  belt  stretches,  and  when  the  are  lamps  are 
thrown  in  oircnit  the  belt  slips  and  the  dynamo  often  slows  down  ttom 


Ete.3. 

1,200  to  1,000  revolndonB  per  minnte.  I  procured  a  heavier  belt,  bnt 
the  stretch  soon  permitted  slipping.  I  then  bad  a  tightener  pnt  ia. 
Thin  has  been  of  great  assistanoe  to  ns,  bnt  it  aagments  the  stretching 
of  the  belts  very  much.  I  have  resorted  to  doabling  the  belts,  %.  e., 
running  one  belt  on  top  of  the  other;  this  has  diminished  the  slip- 
ping, bnt  the  belts  tend  to  separate  and  nm  off  in  opposite  directions ; 
to  prevent  this  we  have  improvised  guides.  Dnring  the  year  the  main 
valve  of  the  dynamo  engine  broke— probably  from  water  in  the  chest — 
and  deprived  us  of  the  ose  of  the  plant  abont  five  days.  With  this 
exception  the  plant  has  been  in  operation  every  night  when  there  was 
steam  in  the  boilers. 

The  dynamo  (Fig.  3)  has  given  bnt  little  tronble.  The  aimatnre  has 
worn  somewhat,  and  six  brushes  have  been  worn  away  during  the  year. 
A  spare  armature  has  been  purchased  and  is  ready  for  nae  in  event  of 
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any  accident  to  the  orif^nal  one.    Except  occasionally  a^jostmg  the 
brnfihes,  the  rtmiuDg  of  the  dynamo  reqaires  bat  little  attrition,  and 


FiQ.  a 
both  the  engine  and  dynamo  ace  nm  by  enlisted  men  in  the  Eogjneer 
Department. 
The  wiring  has  required  bot  little  attention ;  in  several  places  the  deck 


leaked  and  the  salt  water  short-circnited  bnt  there  have  been  no  serioos 
mishaps.    The  trouble  from  this  caose,  however,  has  resulted  in  the  de- 
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stmctioa  of  the  nearest  oat-oat  plug,  thns  preventing  damage  to  the 
wire;  in  sach  cases  I  have  added  insulation  to  the  vires  to  ])revent  a 
repetition  of  the  accident. 

A  few  lamp  sockets  (Fig.  4.)  have  bomt  ont — principally  from  arcing 
— and  a  few  have  been  broken  by  accident.  I  have  provided  myself 
with  a  QQmber  of  the  varioaB-sized  screws  used  in  these  sockets  and 


have  been  able  t«  repair  them  myself.  The  arc  lamp  has  destroyed 
two  of  these  sockets,  probably  by  aroiug  throagh  the  socket  as  the  cir- 
cuit was  opened  or  closed.  For  this  reason  I  have  sabstitnted  two  key 
sockets  (Fig.  4.)  for  two  ordinary  sockets  at  points  where  the  arc  lamps 
were  attached,  and  am  now  making  a  special  attachment  which  I  think 
will  eliminate  t^'"  difficulty. 


The  safety  pings,  shown  in  perspective  in  Figs.  6  and  6,  and  in  sec- 
tion in  Fig.  7,  have  answered  their  purpose  admirably.  The  piece  of 
solder  (a,  Fig.  6.)  melts  at  a  lower  temperature  than  the  wires,  and  ia 
destroyed  in  event  of  a  low  reslatanoe  short  oircnit  on  the  wires. 


Fio.  7. 

I  have  never  known  one  of  them  to  fail.  When  one  of  these  safety 
plugs  melts  it  breaks  the  circuit,  and  the  lamps  on  that  section  are  im- 
mediately extinguished.  Alter  discovering  and  repairing  the  damage, 
the  ciionit  is  restored  by  substituting  a  new  ping  in  the  cutrout  block. 
Fig.  8. 
By  indicating  tlie  engine  I  find  the  economy  to  be  praoticaUy  onifonn. 
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When  naing  45  lamps  we  get  7.77  pei  indicated  horse-povet;  when 
OBing  50,  we  get  S.6  per  indicated  borae-power;  and  when  asing  70,  we 
get  10.11.  We  have  not,  to  my  knowledge,  ever  used  moie  than  70 
lamps  at  one  time,  tbongh  there  are  140  in  the  plant.  The  average 
number  of  lamps  in  daily  use  ia  about  47,*  for  which  purpose  we  con- 
sume about  21  pounds  of  coal  per  boor,  and  use,  on  an  average,  two* 
thirds  of  a  gill  of  oil.  Since  Kovember  we  have  been  neing  a  light  oil 
mannfactnred  by  the  Yacnum  Oil  Company  of  New  York,  and  find  that 
we  can  run  oar  light  mAchinery  with  a  smaller  qaantity.  As  this  oil  is 
ased  on  the  exhaust  fon  as  well  as  the  dynamo  and  its  engine,  it  is  im- 
possible to  say  what  proportion  each  machine  receives ;  bat  firom  short 
experiments  I  conclude  that  the  dynamo  and  its  engine  (when  the 


journals  are  in  good  order)  will  nse  abont  one-half  a  gill  [>er  hour. 
Assnming  this  to  be  correct,  the  oost  of  running  the  lights  tor  the  year 
has  been  as  follows: 

The  dynamo  was  in  operation  1,592  honra  and  45  minntes,  during  which 
time  the  consumption  of  coal  for  this  purpose  was  14  tons  2,082  pounds, 
at  a  total  oost  of  (68.67. 

The  oil  nsed  during  the  same  period  and  for  the  same  purpose  is  es- 
timated to  be  67  gallons,  the  mean  cost  of  which  was  72)  cents  per 
gallon,  making  the  total  ooet  for  oil  (4837. 

The  cost  for  repairs,  preservalaOQ,  and  restoration  has  been  as  fol- 
lows: 

2  K  brushes,  at  $2.50 (5  TO 

4  Z  brushes,  at  (1 4  TO 

2  cut-out  blocks,  at  32  cents  .: 64 

*As  lamps  ore  eo  ftvqaeutly  tamed  on  and  off  in  different  parte  of  tlw  >btp,  at  all 
honrs,  it  woold  b«  impoHsible  to  keep  an  accurate  reooid.  .  , 
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34  3-Ught  safety  pings,  at  8  cents $1  92 

6  6-light  safety  plugs,  at  8  cents 48 

4  201iglit  safety  pings,  at  8  centa 32 

2  40-liglit  safety  plags,  at  8  cents 16 

6  key  sockets,  at  92  cents 4  60 

1  wire  shade-holder,  at  10  cents 10 

1  ponnd  insulation  componnd,  at  12  cents 13 

2  deep-sea  lamps,  at  tl 2  00 

3  attachment  plngB,  at  40  cents 80 

3  ponnds  No.  14  insnlated  wire,  at  40  cents 1  20 

1  pound  So.  20  insalated  wire,  at  40  cents 40 

6  cigar-Ii^hter  plugs,  at  55  cents 3  30 

1  new  valve 5  00 

1  pressure  regulating  valve 55  00 

1  new  cross-head 25  00 

Shortening  the  belt 3  95 

Amounting  in  the  aggregate  to 231  23 

This  does  not  include  the  cost  of  lamps  and  shades,  which  do  not 
come  in  my  department  Deducting  the  cost  of  the  piston  valve,  pres- 
sure regnlator,  and  cross-head  [incident  to  an  original  error],  and  also 
the  cost  of  the  deep-sea  lamp?,  cigar-lighter  plugs,  and  attachment 
plugs,  which  do  not  form  part  of  the  ship's  illamination,  leaves  the 
cost  of  the  light,  in  candle-power,  per  honr  (        ]^^%-  —='\  0.0234 

cents.  This  is  less  by  about  40  per  cent,  than  the  bare  cost  of  an  equiv- 
alent amount  of  gas-light  in  Washington  City. 

The  steadiness,  brilliancy,  and  convenience  of  the'  Ught  is  all  that 
can  be  desired,  while  its  hygienic  advantages  over  gas  or  oil-lamps  is 
very  great  When  it  is  remembered  that  an  ordinary  gas-jet  consumes 
aboat  as  much  air  as  six  men,  and  that  the  breathing-room  per  capita  on 
board  ship  is  so  contracted,  there  ceases  to  be  any  comparison  between 
our  incandescent  electric  light  and  all  other  means  of  illumiuatiou 
viewed  from  a  hygienic  point  The  couveulence  of  being  able  to  Ught 
a  lamp  withont  flie  is  great,  and  the  safety  of  the  system,  especially 
at  sea,  makes  it  very  valuable.  The  dieerful  appearance  of  the  in- 
terior of  the  ship  when  thns  illuminated,  as  compared  with  the  interior 
of  other  ships  lighted  with  oil-lamps,  marks  a  most  agreeabje  contrast 
and  goes  fsa  towards  lightening  .the  burden  and  easing  the  yoke  of  a 
life  at  sea. 

Our  sub-marine  lamps  have  been  useful  in  attracting  amphipods, 
sqnid,  yoong  blue-flsh,  silver-sides,  &o.,  into  the  nets,  when  used  near 
thesorfetce. 
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r«^pi.AKrTa  fob  oajrp  roims. 
Br  JOHN  H.  BBAKELET. 

The  &vorite  in  my  poods  is  the  water-puelane,  the  Jjudwigia  palustris 
of  the  botanists,  aplant  which  abonnds  there,  bat  which  t  have  not  seen 
named  in  anypablishedlistof  plants saitable  foracarp  pond.  Uf  this 
the  carp  tear  up  vast  qnantities,  which  float  aboat  in  lar^e  masses,  throw- 
ing ont  roots  and  contiDuing  its  growth  in  the  water. 

For  plants  to  fnrnish  food  for  the  carp,  procaie  some  root«  of  the  com- 
mon water-lily  [NymphtEa  odorata),  and  the  more  common  yellow  pond- 
lily  {Nuphar  advena),  and  any  other  water-plants  accessible,  except  pond- 
weed  {Fotamogeton),  and  water-shield  (Braaenapeltata).  These  latter  are 
liable  to  take  possession  of  too  large  a  portion  of  the  pond,  to  the  excln- 
sion  of  more  deairable  plants.  Procure,  also,  the  seeds  of  the  Tosca- 
rora  rice  {Zizania  aquatica),  the  common  reed  of  onr  tide-water  marshes, 
on  which  the  reed-bird  grows  so  fat. 

The  American  lotns  {Nelumbiiim  luteum)  is  indigenous  to  onr  own 
State,  and  I  have  it  growin^f  loxariantly  in  one  of  my  ponds.  "There 
is  a  strange  grandeur  and  an  exquisite  beauty  about  this  plant  which 
excite  the  admiration  of  all  romantic  lovers  of  flowers ;  a  sweet  loveli- 
ness about  them  which  creates  a  desire  to  possess  and  cultivate  some 
of  them.  All  water-lilies  are  lovely,  but  this  one  is  gorgeous.  The 
flowers  are  a  light  canary  color,  often  five  inches  in  diameter,  and  ex- 
quisitely iragrant.  The  seed  receptacle,  like  the  flowers,  standing  ont 
of  the  water,  is  a  flat,  circular  surface,  and  constitutes  the  base  of  an 
inverted  cone,  which  is  perforated  with  holes  for  the  aeocHnmodation  of 
the  nnta.    These  are  the  water  chinquepins." 

A  person  who  has  seen  this  plant  growing  in  its  native  waters  in 
southern  New  Jersey  thus  refers  to  it :  "I  have  visited  the  Eew  Oar- 
dens  near  London  and  the  great  botanical  groonds  at  Paris  and  Cologne, 
and  assert  without  hesitation  that  if  all  the  flowers  in  the  three  were  put 
together,  they  would  not  equal,  as  a  spectacle,  the  lily  plantation  in  this 
pond."  No  stinted  praise,  certainly,  of  onr  beautiful  NelumHum.  Tet, 
beaotifU  as  it  is,  it  does  not  compare  in  stately  grandeur  with  its 
congener,  the  Egyptian  lotos.  Its  delicate  rosy  tints,  on  a  gronnd  of 
pure  white,  changing  daily,  its  graceful  petals  expanding  more  than  10 
inches  when  fully  blown,  entitle  it,  I  think,  to  the  rank  of  queen  of  the 
floral  kingdom.  Though  a  native  of  India,  China,  and  Japan,  \mae  the 
sacred  bean  of  the  Hindoos,  and,  in  their  estimation,  possessed  of  cer- 
tfun  wonderftil  mystio  powers,  it  is  perfectly  hardy  in  our  climate.  Mr. 
E.  D.  Stnrdevant,  of  Bordeutown,  informs  me  that  be  has  grown  it  in 
the  open  air  for  the  last  six  years  with  complete  success,  and  that  be 
has  ftimished  it,  with  other  choice  lilies,  to  Prof.  S.  F.  Baird  for  the 
carp  ponds  at  Washington,  where  it  does  well.    Thoogh  not  planted  in 
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my  pond  till  late  in  Jane,  it  floweicd  beaatiftilly  all  the  latt^  put  of 
the  Bommer.  To  these  add  the  Florida  yellow  water-lily  {Ifyv^luea 
Jiava)  aud  our  own  lovely  vater-nytDph,  int«niiixed  with  groups  of  Uie 
stately  aud  graceful  Tosoarora  rice,  and  yoo  have  a  water  garden  at 
comparatively  small  ezpenae,  such  aa  no  combination  of  the  rarest  and 
most  cuBtly  land  plants  can  rival.  And  if  yon  wish  to  go  to  a  little  more 
troable  aud  expense,  yoo  can  add  other  species  of  Nym/pluEa  which  are 
perfectly  gorgeoos,  bnt  which  require  protection  doriug  the  winter. 
Even  the  qneenly  Victoria  regia  has  been  flowered  by  Mr.  Stordevant 
in  the  open  air  with  the  aid  of  a  little  artificial  heat.  And  this,  too,  may 
be  made  to  adorn  the  carp  pond.  Most  of  our  native  water-lilies  are 
"bom  to  blush  nuseeu  aud  waste  their  sweetness  on  the**  nnsightly 
niarsh.  Oarp  oolture  is  destined  to  bring  them  into  the  prominence  to 
which  their  beauty  and  delicate  odor  entitle  them;  and  as  the  rhizomas, 
tubers,  leaf  stalks,  and  seeds  abound  iu  forinaoeoos  matter,  they  both 
feed  the  carp  and  render  attractive  the  country  home. 

I  append  a  list  of  the  plants  which  do  well  in  my  ponds,  and  which 
seem  adapted  to  this  latitude,  and  for  the  sake  of  aoonracy  aud  the 
scientific  names : 

White  water-crowfoot — Rtmumoahu  o^ttafttw. 

American  lotns — Nelumhiwm  lMte\m. 

Egyptian  lotns — Nehatibivm  ^pwiomm. 

White  water-lily — NyvvpikcBa  oAoraia. 

Yellow  water-lily — Sfymphaa  jlava. 

Yellow  pond-lily — SupKar  advetw. 

Water-orese — Hcuturtivm  oifficituHe. 

Water-milfbil — MyriopkyUun^  several  species. 

Water-pnrslaue — Ludwigia  paluttria. 

Cardinal  flower — Lobelia  cardinaUt. 

Water-obestnnt — Trapa  natant. 

Bladder-wort — UMeulta^  gibba. 

Homwort — Oeratop}»/lbim  demerium. 

Water-starwort — Oallitriche  heterophgUa. 

CaVtail  flag— 2^Aa  latifolia. 

Bur-reed — Sparganium  eurf/imrpwH. 

Arrow-head — Sagittaria  variabUM. 

Blue  flag-^Jrii  venimlor. 

Piokerel'VetA—Pontederiaeordata. 

Mud  plantain — Retera»th«ra  ren,}formi», 

GOQUUOn  rush — Juntma  effutu*. 

Bice  cntgrase — Leerna  oryzoidet. 

Toscarora  rice— Zteanw  a$«(«(tco. 

Battlesuake  grass — Qlyceria  oanadeiui$.  ' 

Manna  grass — Glyceria  Jhtitatu. 

Manna  grass— Glyccrta  obttaa. 

BORDBNTOWW,  N.  J.,  1883. 
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Tol.IV.lVo.  11.     Wasfaingtoii,  D.  C.     July  31,  1884. 


Br  C.  J.  HD8KE, 

Si^eruitrndent  of  Fi»h  and  Fbkoriot. 

According  to  the  best  information  we  bare,  tbeie  are  about  52,000 
shad  taken  annaall;  in  the  waters  of  Sooth  Carolina.  This  coastitates 
the  scarce  to  which  we  may  look  for  oor  annual  sapply  of  eggs  to  prop- 
agate fry  for  restockiog  onr  rivers  artiflciaUy.  From  fifteen  to  twenty 
thousand  of  this  namber  are  taken  on  Bdisto  Biver,  within  a  distance 
along  the  river  of  about  eight  miles ;  the  remaining  number  are  taken 
in  the  waters  of  Winyah  Bay  and  along  Waccamaw  River  for  a  dis- 
tance of  twenty  or  thirty  miles,  while  a  few  are  taken  from  Saatee  fiiver, 
and  some,  in  small  nnmbers,  in  most  of  the  rivers  A-om  tide-water  to  the 
shoals  of  the  np-conntry. 

As  has  been  previously  reported,  we  have  established  a  station,  at 
small  cost,  on  Edisto  Biver,  the  operations  of  which  for  the  past  season 
will  hereafter  be  reported ;  and  it  now  remains  for  as  to  develop  a 
station  at  Georgetown,  and  utilize,  if  possible,  all  ripe  fish  taken  in  the 
waters  theresbonts.  The  fishing  here  is  scattered  over  a  wide  area, 
and  any  work  accomplished  most,  of  neoessity,  be  accompanied  by 
many  difficulties,  and,  at  best,  we  can  only  hope  for  a  limited  number 
of  eggs.  To  ascertain,  if  possible,  some  definite  idea  of  the  extent  of 
the  flsheriee  here,  and  the  possibility  of  utilizing  this  point  as  a  station, 
I  visited,  in  June  last,  Mr.  W.  StJ.  Mazyck,  who  lives  on  Waccamaw 
Biver,  with  whom  I  had  had  some  correspondence  on  this  snbjeot, 
and  made  a  partial  inspection  of  the  fisheries,  with  a  view  of  locating  a 
station  during  the  present  season.  .1  found  that  fishing  on  the  Wacca- 
maw above  Georgetown  was  done  by  drift-nets,  at  such  distances 
apart  as  to  reader  it  impossible  to  attend  all  the  boats  with  anything 
like  a  reasonable  force,  or  with  a  reasonable  hope  of  collecting  sufficient 
spawn  to  jasti^  tlie  ontlay  it  would  have  required  to  have  carried  on 
the  work,  as  tbe  fishing  was  all  done  in  daylight,  at  which  time  we  can 
obtain  but  few  ripe  fish.  Besides  these  nets,  there  are  some  fish  in 
Winyah  Bay,  and  daring  the  latter  part  of  the  season  a  number  of  the 
fishermen  go  up  Sampi^  Biver,  where  they  find  shadding  remunerative. 
At  this  season  the  fish  here  are  in  an  advanced  state,  and  a  m^ority  of 
those  taken  are  ripe  or  in  the  proper  condition  to  yield  eggs.  Mr.  Mazyek, 
writing  in  May  of  the  preseut  year,  informs  me  that  one  of  the  fisher- 
men reported  twenty-five  ripe  shad  taken  on  the  5th  of  April  from 
one  net.  This  would  be,  averaging  20,000  eggs  to  a  fish,  500,000  eggs. 
Bull.  U.  S.  F.  0., 
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TbiB  woold  iDdicate  snccesa  if  we  can  organize  a  force  of  apawntakers 
and  eetabliBh  a  collecting  station  at  Georgetown.  To  have  a  force  of 
men  regnlarly  paid  to  take  spawn,  as  is  nsnally  the  case,  wonld  be  too 
expensive  to  think  of  where  the  flsbing  is  so  scattered.  I  therefore  pro- 
pose, after  instrncting  the  flsbermeu  in  the  art  of  stripping  a  shad,  to 
furnish  them  with  ueceseary  pans,  bncbets,  &c.,  and  pay  them  ao  mnch 
a  qaart  tor  all  the  eggs  impregnated  and  broaghE  to  me  in  good  condi- 
.tion  delivered  at  Georgetown.  This  can  be  done,  as  there  is  daily  com- 
manication  between  this  place  and  points  along  the  river. 

TBANSPOBXma  EQQS  ON  TSAY8. 

It  has  been  ascertcuned  by  the  United  States  Fish  Oommissioner, 
from  repeated  ezperimente,  that  the  shad  eggs  can  be  kept  for  a  num- 
ber of  honrs  on  damp  cloth  spread  on  wire  trays,  and  afterwards  hatched 
snceesstally.  This  has  been  done  for  several  years  pastby  the  Govern- 
ment, and  is  now  the  common  mode  of  transporting  the  eggs  from  the 
fishing-groaods  on  Potomac  Biver  to  the  hatching-stations  in  Wash- 
ington. To  Mr.  S.  G.  Worth,  Oommissioner  of  i^orth  Carolina,  is  dne 
the  credit  ot  having  shipped  the  first  shad  eggs  in  this  way  to  any  con- 
siderable distance.  He  reports  snccess  with  several  shipments  last 
spring  as  follows : 

"From  Avoca,  in  Bertie  Ooonty,  I  sent  to  Raleigh  at  varioas  times 
daring  April  and  May  a  nnmber  of  the  eggs  of  the  shad  on  trays  of 
Canton  flannel.  The  two  points  are  distant  about  220  miles,  and  the 
time  they  were  on  tiays  was  thirty-one  hours.  The  transfer  was  highly 
snccesafal,  and  over  300,000  fry  were  hatched  at  the  carp  ponds  near 
italeigh  and  released  into  N'euse  Biver,  near  by.  The  trays  nsed  were 
simple  frames  made  of  strips  an  inch  square,  with  the  fabric  put  on  with 
tacks.  When  the  eggs  were  ready  for  transfer,  a  nnmber  of  cloths  were 
wet  and  a  layer  of  ova  placed  on  each,  either  with  a  dipper  or  large 
spoon.  About  sixty-four  occupy  the  space  of  a  square  inch,  and  when 
spread  on  the  trays  they  slightly  compress  each  other,  the  appearance 
being  in  shape  like  the  cells  of  honey-comb,  while  the  entire  mass  is 
nearly  as  clear  and  transparent  as  an  equal  bulk  of  rain-drops.  A  nnm- 
ber of  trays  supplied  with  eggs  were  placed  one  upon  another  to  the 
height  of  10  or  12  inches  and  the  whole  nnmber  put  into  a  box  large 
and  deep  enough  to  allow  1  to  S  inches  of  moss  to  be  introduced  bet  ween 
the  trays  and  boi.  The  long  moss  of  the  coast  was  mixed  with  finely- 
broken  ice,  and  a  complete  cushion  of  it  packed  on  all  sides  and  be- 
neath. The  moss  formed  an  easy  spring  to  prevent  sndden  jars,  and  at 
the  same  tJme  arrest  any  undue  rise  in  temperatore.  Boxed  in  this 
manner,  eggs  were  sent  to  Bateigh  by  express  without  an  attending  mes- 
senger. *  *  *  I  wrote  to  Professor  Baird,  the  United  States  Fish 
Commissioner,  and  told  him  of  the  shipment  of  eggs  made  to  Baleigh, 
and  begged  him  to  aid  me  in  pressing  the  experiment  furtlter.  With 
Lis  usual  courtesy,  he  promptly  responded  by  sending  three  lots  consisfc- 
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ing  of  100,000  eggs;  Uie  first  in  oharge  of  a  special  messenger,  and  the 
two  latter  by  express.  The  first  underwent  a  loss  of  97  per  cent,  but 
the  two  latter,  packed  in  accordance  with  m;  snggestions,  suffered  a 
loss  of  only  ^  per  cent." 

It  will  be  seen  from  this  experiment  here  given  In  detail  that  the  olJ 
and  tedious  method  of  transporting  shtfd  fry,  which  are  delicate  in  the 
extreme  and  Tery  ditBcntt  to  transport,  mast  soon  give  way  to  the  trana- 
portation  of  the  eggs  instead,  which  will  prove  in  every  respect  more- 
satlsfoctory,  as  smaller  lose  will  be  incnrred  and  the  cost  in  money  and 
labor  macb  redaced.  If  we  can  succeed  in  collecting  eggs  at  George- 
town, as  above  proposed,  they  can  be  easily  shipped  to  Colnmbia,  where- 
a  central  station  will  be  located,  and  &om  which  point  all  the  principal, 
rivers  in  the  State  are  in  easy  aocess. 

We  planted  from  the  hatchery  on  Edisto  River  726,000  shad  in  that 
river;  300,000  obtained  Arom  the  United  States  Fish  Commissioner^ 
and  shipped  by  myself  ftY>ra  Washington,  were  planted  in  the  Oatawba 
Biver  at  the  Oharlotte,  Oolnmbia,  and  Angneta  Railroad  crossing;  and 
350,000,  obtained  from  the  same  source,  were  shipped  in  the  Govern- 
ment car  and  planted  in  Congaree  River  at  Oolnmbia,  besides  other 
shipments  made  by  the  United  Stat«fl  Fish  Commission  to  the  head- 
waters of  Savannah  River, 

HATOHEBT  OS  EDISTO  BITEB, 

Altbongh  the  namber  of  eggs  taken  at  this  point  is  small,  never 
before  having  exceeded  the  take  of  this  year,  which  was  a  little  more 
than  one  million,  this  is  probably  the  most  available  location  in  the  State 
for  a  shad  station.  The  water  is  clear,  and  in  nearly  every  bend  of  the 
river  there  are  sand-bars  which  are  natnral  spawning-gronnds  for  all 
fish  coming  to  maturity  before  haying  passed  Gob  point  in  the  river; 
and  conld  we  have  the  advantages  of  hanl-seinee  along  the  river  in  the 
several  seining-holes,  used  in  former  times,  we  would,  I  am  confident, 
catch  many  more  fish  in  ripe  or  mature  condition  than  it  is  possible 
to  do  with  the  gill-nets.  The  mature  fish  tarry  around  their  favorite 
spawning-places  and  are  not  captured  with  the  immature  ones  which 
travel  with  the  tide  as  soon  as  it  begins  to  fiood,  at  which  time  the  net» 
are  set.  This  season  we  have  taken  more  eggs  than  in  any  previous 
year,  owing,  in  part,  to  more  fevorable  weather,  and  partly  to  the  fact 
of  onr  having  a  larger  corps  of  faithftil  assistants.  We  were  enabled  to- 
attend  every  net  fished  on  theriverwhen«ver  fished,  regardless  of  cold,, 
rain,  midnight  hoars,  and  many  other  disadvantages  nnder  which  we 
labored.  The  fishing  was  all  done  after  dark,  and  at  night&ll  the  men  all 
Ifitt  camp,  some  going  2  or  3  miles  up  the  river,  and  others  a  like  dis- 
tance in  the  opposite  direction,  and  others  at  their  posts  at  interme- 
diate points,  all  subjected  more  or  less  to  hardships,  and  some  remain- 
ing all  night  in  open  boats  on  the  river,  subjected  often  to  rongh  and 
disagreeable  weather. 
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I  began  work  with  five  aasiBtants,  only  one  of  the  iiambeT  haviDg  ever 
seen  a  ehad  egg  taken  before ;  bat  after  a  Bhort  time,  in  wh  icb  I  explaioed 
the  modus  operandi  of  sbatl-strippiDg,  by  going  (hroagh  the  process  irith 
a  ripe  shad  in  the  presence  of  those  who  had  no  knowledge  of  the  work, 
tbey  became  familiar  with  the  method  and  lost  no  eggs  that  came  in 
their  reach. 

While  1  was  aware  of  the  small  number  of  fish  released  in  comparison 
with  oar  neoesaities  and  the  work  accomplished  by  other  States,  yet,  in 
view  of  all  the  eurroaodiDgB  and  the  amoant  of  money  expended,  the 
season's  work  was  highly  grati^ng;  and  a  reaaonable  hope  may  be  en- 
tertained that  we  will  be  able  in  a  few  years  to  incretise  the  capacity 
of  this  station,  so  that  the  Edisto  may  be  abnudantly  stocked  and  ship- 
ments made  to  other  rivers.  A  few  flsbermen  make  their  appearance 
on  the  river  the  latter  part  of  Janoary,  and  by  the  15th  of  February  they 
are  all  at  their  accoatomed  loc^ties  and  the  season  is  in  fall'  blast,  and 
continaes  till  the  first  week  in  April,  when  the  shad  become  scarce  and 
the  gar-flsh  so  nnmeroas  and  deetmctive  to  the  nets  that  the  fishermen 
are  compelled  to  abandon  farther  operations  and  sarrender  the  river  to 
them.  Their  work  of  destraction  is  so  sare  and  well-known  that  it  has 
become  a  custom  among  the  fishermen  to  raise  a  white  flag  over  their 
«ampB  when  these  fish  appear — which  is  a  signal  of  sarrender — and  in 
a  few  days'  time  they  are  abandoned.  I  opened  the  hatching-faonse  here 
aboat  the  first  of  March  and  ordered  the  "  AIcDonald  antomatif:  glass 
hatching  jar";  bat,  owing  to  delays  at  the  maonfacturer'B,  I  did  not  re- 
ceive them  till  late  in  the  seasoa,  and  so  had  to  nse  t^  tin  cans  that 
were  on  hand. 

After  the  receiptof  the  jars  the  percentage  of  eggs  hatched  was  mach 
better,  and  had  I  begnn  the  season  with  them  the  nomber  of  fish  re- 
leased would  have  been  greater.  We  are  indebted, to  Oolonel  Mc- 
Donald, of  Virginia,  the  inventor,  for  this  jar,  which  far  surpasses  any 
other  apparatus  for  shad-hatching  that  flsh-culturists  have  yet  known. 


Br  c.  J<  HrSKE, 

anptrtn*«itd«nt  of  Fiih  and  Fi*hertM. 

On  application  to  Frofessbr  Baird  for  a  supply  of  CaUfbmia  tront 
eggs,  he  sent  me  5,000  eggs  At>m  the  troat  hatchety  on  McOlond 
River,  California.  I  had  previonsly  prepared  two  temporary  hatching- 
troughs  in  the  department  building  at  Columbia  for  their  reception. 
They  came  to  hand  on  the  Sth  of  March,  and,  being  engaged  at  the  shnd 
station,  I  was  compelled  to  intrust  them  to  the  care  of  a  novice,  after 
having  carefully  unpacked  and  planted  them  iu  the  tronghs  and  devot- 
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iDg  two  days  to  his  iDstnictioa  as  to  the  care  of  the  eggs.  He  was  de- 
voted and  faithfid  in  his  attention,  and  althoagh  never  having  seeo  an 
egg  hatched  before,  and  laboring  noder  many  disadvantages — high 
temperature  of  water,  &c, — he  sncceeded  in  saving  1,700  fiuh,  which 
number,  the  second  week  in  April,  I  placed  in  the  pond  of  Dr.  Fahne- 
stock,  near  Walhalla,  who  had  kindly  tendered  me  the  nee  of  it  until 
the  necessary  ponds  can  be  constmcted  to  keep  them  in.  From  these 
fish  I  hope  to  obtain  a  stock  fhim  which  we  will  be  able  to  supply  the 
streams  of  the  mountain  section  of  onr  State,  which  are  well  adapted 
to  the  requirements  of  the  California  trout  {Salmo  irideus).  In  addition 
to  this  lot,  in  May  I  obtained  9,000  of  the  same  tront  from  the  Govern- 
ment, which  were  turned  over  to  me  by  the  United  States  messenger 
at  Seneca,  ttoia  which  point  I  transported  them  in  person  a  distance 
of  25  miles  over  the  mountains  by  private  conveyance,  and  planted  them 
in  fine  condition  (with  the  exception  of  1,000  lost  en  route  from  Wash- 
ington) in  the  Chatooga  Biver,  on  the  South  Carolina  and  Georgia  line. 


yg^-anAD  pishino  on  tbb  bdijito  biteb. 
Br  C.  J.  HV8KE, 

SttptrinUmOmt  of  lUk  and  Fii}t«rit»  of  South  CaroUna. 
[From  »  letter  to  Prof.  8.  F.  Bftird.] 

I  have  finished  the  season's  work  on  Edisto  Biver,  having  taken  a  total 
of  440,000  eggs,  from  which  I  released  334,000  fry,  all  in  fine  condition. 
This  is  less  than  one-half  of  last  year's  prodact;  bat  still  with  the  small 
plants  1  am  able  to  make  the  fishermen  say  they  are  now  taking  fish 
that  were  planted  by  ns.  At  least  1,000,000  eggs  were  lost  by  a  de- 
ficiency of  buck  fish,  which  deficiency  waa  caused  by  the  large  size 
mesh  used  by  the  giUers.  There  is  one  seine  beach  on  the  river,  which 
if  I  can  fish  myself,  I  am  satisfied  I  can  increase  the  take  of  eggs  to 
2,000,000  a  season.  This  in  a  few  years  should  make  Edisto  Biver  a 
good  station.  This  is  my  only  hope.  The  cost  of  the  season's  work  at 
present  is  about  1300. 

In  view  of  the  small  number  of  eggs  that  we  can  get  in  the  State,  we 
are  compelled  to  fallback  on  the  generosity  of  the  G^ovemment  Commis- 
sion for  our  supply  for  other  rivers.  Will  it  be  practicable  for  yon  to 
furnish  me  with  the  eggs,  sent  by  express  to  Columbia,  instead  of  the 
fry  that  Sonth  Carolina  usually  received  f  I  see  that  yon  madesue- 
cessfiil  shipments  of  shad  eggs  to  North  Carolina  last  season.  If  yon 
can  send  me  three  or  four  hundred  thousand  a  week,  I  can  hateh  tiient 
out  here  and  plant  them  in  Gongaree  Biver. 

Columbia,  S.  C,  April  8, 1884. 
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M— CrirTDBK  9V  BDlBUt  SNA!!.*. 

By  BCD.  HESSEL. 

[From  a  letter  to  Prof.  8.  F.  Buid.] 

Begarding  the  cultivation  of  the  Hdix  pomatia  and  the  H.  adapena, 
I  have  to  report  that  if  you  iotend  a  trial  with  either  of  these  next  year 
steps  will  have  to  be  taken  to  get  some  of  them  during  the  next  two 
months,  aa  this  is  the  season  when  they  can  be  shipped  best  and  can  be 
found  in  the  finest  condition.  I  think  we  can  get  the  M.  pomatia  in 
Bavaria  or  W  ortemberg,  and  two  other  kinds,  the  S,  ad^perta  and  the  ff. 
nauHeoide* — which  latter  I  consider  to'be  the  best  in  taste  of  all — in  Italy 
and  Soathem  France  (Genoa,  Marseilles,  and  Bordeaux).  In  each  of 
the  countries  the  mediation  of  a  consular  agent  might  be  requested.  The 
prices  are  not  very  high  yet  in  Germany,  perhaps  five  or  six  marks  [about 
$1.30]  per  hundred  for  selected  ones.  It  may  be  that  the  M.  ad^perta 
and  the  H.  nautiooides  could  be  obtained  for  the  same  price. 

The  Bomans,  as  you  know,  raised  these  animals  in  their  cochlearia 
about  2,000  years  ago,  and  they  introduced  their  cultivation  into  Ger- 
many and  France.  In  Germany  the  practice  was  reintroduced  by  the 
monks  of  the  eighth  century  in  their  convent  gardens.  They  sometimes 
adopted  tlie  better  plan  of  collecting  them  in  the  field  and  keeping 
them  in  garden-beds  to  fotten.  The  method  which  I  desire  to  intro- 
duce is  a  different  one  from  that  need  by  either  the  Bomans  or  the  Ger- 
man monks :  I  raise  them  from  the  egg. 

The  cultivation  of  these  species  is  very  interesting ;  and  in  a  rich 
country  like  America  there  is  no  doubt  but  that  they  will  bring  good 
prices  in  the  market,  notwithstanding  the  excellent  oysters,  clams,  &c, 
which  we  have.    I  hope  that  you  will  decide  in  fbvor  of  this  ent«rprise. 

Washimoton,  D.  G.,  Novenaer  17, 1883. 


Br  fOUH  T.  HEN§flIAH. 

[Attstroot  ftom  the  Fishing  Oaiette,  Deoember  1,  1889.) 

Of  1,200  black  bass  brought  from  the  United  States  by  Mr.  W.  T. 
Silk,  140  were  placed  in  the  river  Kene.  They  were  from  1  to  7  inches 
in  length.  The  river  has  a  number  of  small  iMuikwaters  with  swift  cor- 
renta  and  gravelly  bottoms,  and  also  deep,  quiet  holes.  Fishing  will  be 
prohibited  ibr  some  years  until  the  fish  are  well  established.  I  think 
the  Nene  and  the  Welland  are  the  only  rivers  in  England  where  the 
bass  have  been  put ;  bat  they  are  in  several  lakes. 
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(FISH1IV«-TBSSBK.»)  0V  THB 

BT  EBHST  ANCBEB. 

~  The  principal  need  of  our  flabing-veBseU  is  that  they  shonld  draw  very 
little  water;  for  the  flahing-porta  and  landing-places  along  the  entire 
coast  of  LiOiuania  are  exceedingly  shallow,  the  water  often  being  only 
cue  foot  deep,  and  in  the  northern  part  of  the  Haif  there  are  many 
banlts  which,  aoder  certain  circamstaucea,  cannot  be  aToided.  This 
makes  it  impoBBible  to  hare  fisb-tanks  in  onr  vessels,  as  these  would 
cause  them  to  draw  more  water  and  render  them  useless  in  many  places 
along  our  coast.  Oar  seine-fisheries  are  dependent  on  varioos  local  cir- 
cnmstauces,  which  are  unfortunately  of  such  a  nature  as  to  yield  almost 
exclusively  dead  fish. 

The  main  object  of  all  fishing-vessels  is  that  they  should  be  suitable 
for  cruising  and  for  casting  tlie  net  in  a  fresh  and  heavy  breeze  and  in 
short  waves,  and  these  conditions  determine  tiie  method  of  building  our 


The  bottom  is  not  even,  but  rises  from  the  mainmast  to  the  prow  (one- 
third  of  the  entire  length)  about  5  inches  in  a  straight  line.  A  stronger 
rise  would  make  sailing  easier,  as  well  as  cruising  in  calm  water  or  long 
waves,  but  in  the  short  waves  of  the  Haff  it  would  prove  an  impediment. 
Towards  the  stem  the  rise  is  very  inconsiderable.  Thereby  the  vessel 
drags  in  the  water  and  moves  a  little  heavier  than  would  otherwise  be 
the  case,  bat  as  it  draws  bat  little  water  this  proves  no  serious  difEicalty, 
the  steady  movement  of  the  vessel  remedying  the  evil.  Moreover,  the 
yawing  to  which  all  vessels  which  draw  little  water  are  snbject  ia 
avoided.  Crosswise  the  bottom  also  slants  a  little  towards  the  center 
and  also  towards  the  sides.  This,  of  course,  is  not  favQrable  to  sailing 
with  a  freeh  breeze,  but  it  increases  the  strength  of  the  vessel  in  a  strong 
wind.  The  bottom  shoald  be  as  broad  as  possible  and  obtuse  at  both 
the  stem  and  the  prow,  so  as  to  make  the  vessel  fioat  in  the  water  with 
ease. 

The  sides  of  the  vessel  are  not  straight;  the  lowest  plank  bulges  out 
considerably,  the  second  ia  somewhat  straighter,  and  the  third  rises 
almost  perpendicularly.  Thereby  the  side  of  the  vessel  assumes  the 
shape  of  a  curve,  on  which  the  vessel  rests  when  leaning  over,  and  is 
enabled  to  withstand  the  rolling  of  the  waves.  Towards  the  prow  the 
aides  must  be  straight,  so  as  not  to  out  the  waves,  but  allow  these  to 
lift  the  vessel  easily.  A  vessel  constmoted  in  this  manner  may  croiae 
with  perfect  seouiity  even  in  the  shortest  waves.  The  vessel  needs  no 
ballastjbDt  will  be  safest  without  any.  The  bottom  is  3  to 3}  inches  thick, 
and  made  of  pine  wood.    The  lower  planks  of  the  sides,  made  of  oak 
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wood,  are  about  2}  inches  thick,  aod  gradnally  diminish  in  thickness 
towards  the  top,  tiie  npper  plank  being  only  1^  inches  thick. 

Of  the  sails,  which  are  tnannfactored  here,  sprit -sails  are  the  best  in 
Trind ;  the  two  small  foresails  also  render  better  service  than  a  large 
stay-sail,  and  are  therefore  preferred  by  the  flshermtsn.  In  reefing  the 
mainsail,  the  small  foremast  is  taken  down  entirely,  and  the  sprit-sail 
remains  spread.  The  mainsail  is  reefed  &om  the  top.  It  is  somewhat 
narrower  at  the  top  than  at  the  bottom,  and  by  reefing  it  from  the  top 
There  is  no  danger  of  rolling  the  sail  too  tight  and  of  tearing  it.  The 
reef-line  is  simply  tied  at  the  top  of  the  sprit,  and  in  reefing  it  is  made 
loose  and  tied  lower  down. 

The  great  advantage  of  these  vessels  is  their  slreugtb,  as  they  can 
withstand  almost  any  storm.  I  own  a  cutter  boilt  in  the  United  States. 
In  moderate  wind  I  can  always  oQtsail  onr  vessels,  and  even  in  a  toler- 
ably stiff  breeze  I  can  crnise  as  well  an  they ;  but  if  a  strong  wind 
springs  np  1  can  no  longer  cruise,  but  mast  think  of  my  own  safety, 
while  our  vessels  keep  ou  in  their  course. 

Buss,  East  Prussia,  July  1, 1880. 


■S^WOODBPI  TANK  VOB  THB  TBANaPOKTATION  SV  LITINO  VI8H. 

Br  MAX  TOR  DERI  BORNE. 

The  tank  has  a  double  bottom,  in  order  that  dirt  may  be  separated 
from  the  fish.  If  water  is  poured  into  the  tank,  it  will  fiow  out  by  the 
pipe  from  below  the  npper  bottom,  and  take  the  dirt  out  of  the  tank. 

There  should  be  three  inches  of  air  below  the  cover.  On  warm  days 
some  ice  may  be  placed  on  the  cover, 

Bbenbuohen,  February  29, 1884. 
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84.-PBKrif  ING  OV  BALnOIV  llf  OKDBR  TO  SFOIIBB  TBBIB  BOGS. 

Br  C.  J.  BOTTEMANNE,  HI.  D. 

[From  a  letter  to  Prof.  8.  F.  Baird.  ] 

In  the  Dntch  "JBconomist"  of  1874  I  gave  a  desoription  of  tbe  flsh- 
Imteding  establishment  of  the  State  of  New  York,  and  therein  I  men- 
tioned the  United  States  salmon-breeding  establishment  on  the  Penob- 
scot, priueipally  for  the  penning  of  the  salmon  from  June  till  breeding 
time.  As  yon  are  likely  aware,  the  Dutch  Government  pays  yearly 
44,800  to  salmon  breeders  lor  yoang  salmon  delivered  in  spring,  at  tbe 
rate  of  10  cents  for  yearlings,  and  not  gnite  (^)  one  dollar  per  hundred 
for  those  that  are  about  rid  of  the  umbilical  sac,  and  ready  to  shift  for 
themselves.  For  the  latter  they  receive  payment  only  if  there  is  money 
left  after  delivering  the  yearlings. 

The  breeders  get  their  eggs  from  Germany  fi<om  Scbnster  in  Frei- 
burg, and  from  Qloeer  in  Basel ;  but  complain  always  that  the  eggs  are 
&om  too  yonng  individuals,  that  there  is  always  too  much  loss  in  trans- 
portation, that  the  eggs  are  so  weak  that  after  the  fish  have  come  ont 
tliere  is  great  mortality  in  the  fry,  &c. 

In  this  month's  "  Economist"  I  published  the  results  on  the  Penobscot^ 
and  flgared  out  that  if  breeders  here  set  to  work  in  tbe  same  style  they 
would  get  at  least  four  eggs  to  one,  at  the  same  price,  and  be  independent. 

We  have  an  association  here  for  promoting  the  fresh- water  fisheries, 
of  which  the  principal  salmon  fishermen  are  members,  and  also  several 
gentlemen  not  in  the  business,  including  myself.  In  the  December  meet- 
ing I  told  them  all  I  knew  abont  tbe  Penobscot;  and  one  breeder  got  a 
credit  for  t200  for  getting  ripe  salmon  and  keeping  them  in  ascow  tilt  he 
had  what  be  wanted,  and  he  has  succeeded  pretty  well.  Still  this  is  only 
on  a  limited  scale.  I  want  to  put  up  larger  pens  and  in  tbe  style  of  the 
Penobscot.  In  order  to  do  this  I  mnst  know  exactly  what  is  done  on  tbe 
Penobscot  and  how. 

What  is  the  size  of  the  pen,  bow  large  area,  how  deepi  Is  it  above 
tidal  waterl  (This  I  take  for  granted.)  What  is  the  situation  of  the 
pond  compared  with  the  rivert  What  kind  of  failures  were  there,  and 
the  probable  reasons  therefort  In  short,  I  would  like  a  complete  de- 
scription of  the  place,  with  tbe  history  of  it.  I  hope  yon  will  excuse 
my  drawing  on  you  for  such  an  amount,  but  as  tbe  United  States  is  the 
anthority  in  practical  fish-breeding,  we  are  obliged  to  come  to  you. 

I  am  sorry  to  say  that  I  cannot  report  the  catch  of  any  S.  quinnat,  yet 
three  fish  have  been  sent  in  for  the  premium  we  held  out  for  the  first 
fifteen  caught,  but  they  proved  not  to  be  quinnat.  Lately  I  heard  that 
there  were  so  many  salmon  caught  in  the  Ourthe,  near  Liege,  Belgium 
(the  Ourthe  is  one  of  the  feeders  of  the  Maas),  which  was  an  astonishing 
tact,  as  salmon  are  seldom  taken  there. 

BsRQEM  OP  Zoom,  Netherlands,  January  12, 1884. 


170     BULLETIN  OF  THE  UNITED   STATES  FISH  COUUISSION. 


aS^MKnOBANDA  BBLATITB  T*  INCLAaUBBS  VOB  THB  COMFIITB. 

kkut  ov  8Ai.noiv,  dbawn  fboh  bxpbbibucb  at  bifckspvbt, 

PBlfOBSCOT  BITBB.  IHAIIfK, 

Br  CHARJLES  G.  ATKIKS. 

[In  re^wDM  to  reqnMt  of  Dr.  C.  J.  Bottenuuiiie.] 

The  Penobscot  BalmoQ-breedmg  establishmeat  was  foanded  in  1872, 
at  Bucksport,  in  the  State  of  Maine,  near  the  moutl)  of  the  Penobscot 
Biver.  The  location  was  primarilj  detenuined  by  the  neceBsity  of  being 
near  a  supply  of  linng  adult  salmon,  to  be  used  for  breeders.  After  an 
exploration  of  the  headwaters  of  the  Penobscot,  which  lie  mostly  in  an 
aninhabited  wilderness,  Qie  conclusion  was  reached  that  the  chances  of 
«ecnriDg  a  sufficient  stock  of  breeders  were  much  greater  at  the  month 
of  the  river,  where  the  principal  salmon  fisheries  are  located;  but  to 
avail  oorselves  of  the  sapply  here  afforded  we  must  take  the  salmon  at 
the  ordinary  Ashing  season.  May,  Jane,  and  July,  and  keep  tbem  in  con- 
fiuetuent  antil  the  spawning  season,  which  is  here  the  last  of  October 
and  first  of  November.  As  the  salmon  naturally  pass  this  period  of 
their  lives  in  the  upper  parts  of  the  rivers,  it  was  thought  essential  to 
confine  our  captives  in  fresh  water.  Later  experiments  in  Canada  indi> 
cate  that  they  will  do  as  well  in  salt  water,  bat  tbe  construction  and 
maintenance  of  inclosnres  is  much  easier  when  they  are  located  above 
the  reach  of  tbe  tide,  to  say  nothing  of  the  proximity  of  suitable  fresh 
water  for  tbe  treatment  of  the  eggs.  In  the  precise  location  of  tiie  in- 
closnres several  changes  have  been  made,  bat  they  have  always  been 
in  tVesh  water,  and  within  convebient  distance  (5  to  10  miles)  of  the  place 
where  the  salmon  were  captured. 

In  onr  experiments  and  rontine  work  we  have  made  use  of  four  in- 
closures,  which  I  will  now  describe. 

Ko.  1. — In.Craig's  Pond  Brook,  a  very  pure  and  transparent  stream, 
an  artificial  pond  40  square  rods  in  area  and  7  fleet  in  extreme  depth, 
was  formed  by  tbe  erection  of  a  dam.  The  bottom  of  this  pond  was 
mainly  a  grassy  sod  newly  flooded.  About  half  the  water  came  from 
springs  in  the  immediate  vicinity,  and  the  rest  fh>m  a  very  pure  lake 
half  a  mile  distant.  The  water  derived  from  the  lake  was  thoroughly 
aerated  by  its  passage  over  a  steep  rocky  bed.  The  transparency  ol 
the  water  in  the  pond  was  so  great  that  a  pin  could  be  seen  at  the  depth 
of  6  feet.  This  inclosure  was  a  complete  failure.  The  salmon  placed 
therein  were  after  a  day  or  two  attacked  by  a  parasitic  ftangoid  growth 
on  tbe  skin,  and  in  a  few  days  died.  Oat  of  50  impounded  not  one 
escaped  the  disease  and  only  those  speedily  removed  to  oth^r  waters 
recovered.  Several,  removed  in  a  very  sickly  condition  to  the  lake  sup- 
plying the  brook,  recovered  completely,  from  which  it  is  safe  to  infer 
that  the  cause  of  the  trouble  did  not  lie  in  the  lake  water.    Of  the  spring 
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water  I  have  some  sospicions,  and  shoald  not  dare  to  incloee  salmon  in 
it  again. 

Ko.  2. — After  tlie  &ilnre  of  the  above  experiment  an  Inclosare  was 
made  in  the  edge  of  an  ordinary  lake  by  atretcliing  a  stont  net  on  stakes. 
This  water  was  brown  in  color,  and  objects  4  feet  beoeatb  the  surface 
were  invisible.  The  bottom  was  gravelly  and  devoid  of  vegetation. 
The  depth  was  7}  feet  in  early  summer,  and  about  4  feet  after  the 
drought  of  August  and  September.  The  area  inclosed  was  about  35 
square  rods  in  June,  and  perhaps  half  as  mnch  at  the  end  of  sommer. 
This  inclosare  was  entiraly  snecessful,  very  few  salmon  dying  in  it 
except  those  that  bad  been  attacked  by  disease  before  their  introdac- 
tion,  and  all  tlie  survivors  were  fonnd  to  be  in  flrst-rate  condition  in 
November.  This  site  was  not  afterwards  occnpied,  becaose  it  was  incon- 
viently  located,  and  was  exposed  to  the  fdll  force  of  violent  winds  sweep- 
ing across  the  lake,  and  therefore  unsafe. 

No.  3.— The  inclosure  in  use  for  the  confinement  of  the  stock  of  breed- 
ing fish  for  the  four  years  &om  1872  to  1S75,  inolosive,  was  made  by 
running  a  barrier  across  a  narrow  arm  of  a  small  lake  (mentioned  in 
ofiBcial  reports  as  "Spofford's  Pond")  near  Backsport  village.  This 
body  of  water,  about  60  acres  in  area  in  the  summer,  receives  the  drain- 
age of  not  more  than  5  square  miles  of  territory  through  several  small 
brooks,  that  are  reduced  to  dry  beds  by  an  ordinary  drought.  Abont  a 
quarter  of  the  shores  are  marshy  and  the  rest  stony.  The  water  is 
highly  colored  by  peaty  matters  in  solution,  and  all  objects  are  invisible 
at  a  depth  of  2  feet.  The  bottom  is  composed  mostly  of  a  fine  brown 
peaty  mud  of  unknown  depth.  Aquatic  vegetation  of  the  genera  Nu- 
phar,  Nympluea,  Bragenia,  Potamogeton,  &c.,  is  abnndant.  The  water 
is  nowhere  more  than  16  feet  deep  in  the  spring,  and  11  feet  in  midsum- 
mer. The  portion  inclosed  is  2  feet  shoaler.  The  inclosure  occupied 
sometimes  8  or  10  acres,  and  sometimes  less.  The  barrier  was  from  400 
to  600  feet  long,  and  was  formed  the  first  year  of  brush ;  the  second  and 
third  years  of  stake-nets,  weighted  down  at  the  bottom  with  chains ;  and 
the  fourth  year  of  wooden  racks,  4  feet  wide  and  long  enough  to  reach 
the  bottom,  which  were  pushed  down  side  by  side.  The  brash  was 
nnsatis&ctory.  There  were  boles  in  it  by  which  the  fish  escaped.  A 
single  net  would  not  retain  its  strengtii  through  a  whole  season,  the 
bottom  rotting  away  and  letting  the  fish  out,  noless  befbre  the  autumn 
was  for  advanced  its  position  were  reversed,  the  stronger  part  that  had 
been  above  water  being  placed  now  at  the  bottom.  This  method  was 
therefore  ratber  expensive  and  not  perfectly  secure.  The  wooden  racks 
were  costly  and  heavy  to  handle,  but  qaite  secure. 

Thesalmon  placed  in  this  inclosure  had  to  be  carted  in  tanks  of  water 
overland  abont  a  mile  in  addition  to  transportation  in  floating  oars  from 
3  to  5  miles ;  they  were  transferred  suddenly  from  the  salt  water  of 
the  river  (abont  two-thirds  as  salt  as  common  sea-water)  into  the  entirely 
fresh  water  of  the  lake.    To  all  the  supposed  unfevorable  circumstances 
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mnst  be  added  the  high  Bnmmer  temi>eratnre  of  the  water,  Dnring 
Aagast  the  mean  was  generally  above  70°  Fahrenheit  at  the  bottom  and 
Beversl  degrees  warmer  at  the  surface.  Occasional!;  there  was  ob8erTe<l 
a  midday  temperature  of  74<^  F.  and  once  76°  F.  at  the  bottom.  Yet 
this  proved  an  excellent  place  for  oor  purpose,  a  satisfactory  percentage 
of  the  salmon  remaining  in  perfect  health  from  Jnne  to  November. 

So.  4. — The  inclosore  in  nse  8incelS79atDead  Brook,  Bnoksport.  It 
is  located  in  a  gently  mnning  stream  bonlered  by  mar^y  gronnd,  with 
a  bottom  in  part  of  grave)  bnt  mostly  of  mnd,  crowded  with  aqnatic 
vegetation.  The  wator,  supplied  by  two  small  lakes  among  the  hills,  is 
cleaner  than  the  average  of  Maine  rivers,  but  does  not  in  that  respect 
approach  the  water  of  indosure  No.  1.  The  greatest  depth  is  about  8 
feet,  but  iu  the  greater  part  of  the  inclosnre  it  is  from  3  to  5  feet.  The 
width  of  the  stream  is  from  2  to  4  rods,  aud  the  portion  inclosed  is  2,200 
feet  long.  The  barriers  to  retain  the  flsb  are  in  the  form  of  wooden 
gratings,  with  focilities  for  speedily  clearing  them  of  debris  brought  down 
by  the  stream. 

Better  results  were  expected  from  this  inclosnre  than  from  "So.  3,  but 
have  not  been  realized.  The  percentage  of  f>almon  dying  in  confinement 
has  been  greater,  amounting  commonly  to  about  25  per  cent  of  those 
inlrodaced,  and  this  notwithstanding  the  salmon  are  conveyed  to  the 
inclosore  by  water  carriage  the  entire  distance  (7  miles)  instead  of  be- 
ing carted  in  tanks.  The  cause  of  the  trouble  has  not  yet  been  discov- 
ered, bat  there  is  good  reason  for  thinking  that  it  lies  in  some  of  the 
eircumstancea  attending  the  transfer  of  the  fish  from  the  place  of  cap- 
ture, and  that  the  inclosore  itself  is  perfectly  suited  to  its  porpose.  This 
view  is  supported  by  the  fact  that  nearly  all  the  losses  occur  within 
a  few  weeks  after  the  introduction  of  the  salmon  and  almost  wholly 
cease  by  the  end  of  July.  If  the  cause  of  disease  was  located  in  the 
incloenie,  we  should  expect  it  to  be  more  fatal  after  a  long  than  a  short 
duration  of  the  exposure  of  the  fish  to  its  action,  aud  that  with  the 
smaller  volume  and  higher  temperature  of  August  it  would  be  more  act- 
ive than  in  June  and  July. 

The  above  description  will,  I  think,  give  Dr.  Bottem&ime  a  sufficiently 
correct  idea  of  the  character  of  the  iuclosures  we  have  tried.  There  are, 
however,  several  other  points  to  be  touched  upon  to  put  him  in  posses- 
sion of  the  practical  resnlte  of  our  experience. 

The  f^ilities  for  the  recapture  of  the  salmon  when  the  spawning  sea- 
son approaches  must  be  considered.  In  the  lake  at  Bncksport  village 
{TSo.  3)  we  hoped  at  first  that  their  desire  to  reach  a  suitable  spawning 
ground  would  induce  them  all  to  enter  the  small  brook  that  forine  the 
outlet,  which  was  within  the  limits  of  the  inclosure.  In  this  matterour 
exiwctations  were  but  partially  realized.  Many  of  the  fish  refused  to 
leave  the  lake  through  the  narrow  opening  that  was  afforded  them,  aud 
were  only  obtained  by  pound-nets,  seines,  and  gill-nets,  all  of  which  iu- 
Tolred  a  considerable  expenditure  of  labor  and  material.    The  drawing 
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of  a  Beine  in  a  large  body  of  fl«8b  vater  is  likely  to  be  a  Beriona  ander- 
taking  anless  tbe  bottom  has  been  previously  cleared  ofs&ags.  In  this 
respect  the  long  and  iiarrow  inclOBcre  at  Dead  Brook  possesses  great 
advantages,  since  it  can  be  swept  with  a  comparatively  short  seine. 
However,  the  influx  and  efBns  of  a  considerable  volume  of  water  is  of 
great  advantage  in  enticing  the  gravid  fish  into  traps  that  can  readily 
be  contrived  for  them  by  any  ingenions  flsherman. 

The  existence  ofa  gravelly  bottom  in  the  iDcloanremnst  be  considered 
a  positive  disadvantage,  inaamncb  as  it  affords  the  fish  a  ground  on 
which  they  may  lay  tbeir  eggs  before  they  can  be  caagbt;  but  the  dan- 
ger of  such  an  occurrence  is  less  as  the  bounds  of  the  inclosure  are  more 
contracted  and  the  facilities  for  captuiing  the  fish  are  better. 

As  to  tjie  number  of  fish  to  a  given  area,  I  think  we  have  never  ap- 
proached the  maximum.  I  should  have  no  hesitation  in  putting  1,000 
salmon  in  the  inclosure  at  Dead  Brook,  which  covers  an  area  of  less  than 
3  acres.  Of  course  the  renewal  of  the  water  supply,*  or  its  aeration  by 
winds,  is  of  importance  here. 

The  capture  and  transport  of  the  fish  in  June  involves  methods  re- 
quiring some  explanation.  The  salmon  fisheries  about  the  month  of 
the  Penobscot  Biver  are  pursued  by  means  of  a  sort  of  trap  termed  a 
'"  weir.**  It  is  constructed  of  flue-meshed  nets  bung  upon  stakes,  ar- 
ranged so  as  t4)  entrap  and  detain  the  flsh  without  insnaring  them  in 
the  meshes.  They  swim  about  in  the  narrow  ^'ponnd"  of  the  weir  until 
the  retreating  tide  leaves  them  upon  a  broad  floor.  Just  before  the 
floor  is  laid  bare,  the  salmon  destined  for  the  breeding  works  are  dipped 
out  careftally  with  a  cloth  bag  or  a  very  fine  bag-net  and  placed  in  trans- 
porting cars  or  boats,  rigged  specially  f)}r  the  purpose,  sunk  deep  in  the 
water,  which  fllls  them,  passing  in  at  two  grat«d  openings  above,  and 
passing  out  at  two  others  astern,  and  covered  with  a  net  to  prevent  es- 
cape. In  a  boat  13  or  14  feet  long  (on  the  bottom)  we  put  10  or  15  sal- 
mon,  to  be  towed  a  distance  of  7  miles.  If  the  water  is  cool,  twice  as 
many  can  go  safely,  bnt  t^ere  must  be  no  delay.  It  is  very  important 
that  this  car  be  smooth  inside,  with  no  projections  for  the  salmon  to 
chafe  on,  and  the  gratings  must  be  so  close  that  tliey  cannot  get  their 
heads  in  between  the  bars. 

If  conveyance  overland  is  necessary,  a  wooden  tank  3  feet  long,  2  feet 
wide,  and  2  feet  deep,  with  a  sliding  cover,  will  take  six  salmon  at  a  time 
for  a  mile  and  perhaps  &rther,  and  they  may  be  jolted  along  over  a  rongh 
road  in  comparative  safety. 

It  has  been  oar  uniform  experience  that  all  the  salmon  that  survived 
till  autumn  were  in  normal  condition  as  to  their  reprodnctive  ftanctions, 
and  yielded  healthy  spawn  and  milt.  On  two  occasions  we  suffered 
serious  losses  of  eggs.  In  neither  instance  could  the  loss  be  attributed 
to  any  defect  in  the  inclosure,  but  on  one  occasion  the  conclusion  was 
reached  that  the  water  which  was  well  snited  to  the  maintenance  of  the 
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fish  was  injnrionii  to  the  eggB,  renderiDR  the  shell  so  soft  that  they  coald 
not  be  transported  safely. 

With  the  exception  of  the  disasters  enumerated  above,  there  has  been 
bat  one  that  I  can  recall,  and  that  was  caosed  by  the  bursting  of  oar 
barriers  at  Dead  Brook  under  the  pressure  of  a  flood. 

BuCKSPORT,  Mb.,  April  7, 1884. 


By  CHARLES  I.  PII«^L¥. 

[  From  a  letter  to  Prof.  S.  F.  Baird.  ] 

I  have  eareftaUy  liberated  about  12,000  salmon  by  in  a  little  stieam 
called  Indian  Greek,  a  tribatary  of  Bogue  River,  Oregon. 

Xearly  all  the  eggs  that  I  lost  were  &om  non-impregnation.  I  had 
to  spawn  the  salmon  too  early,  but  I  did  it  then  for  fear  of  losing  them 
altogether,  on  account  of  a  f^^het.  We  had  them  in  two  boxes  afloat 
in  the  water.  These  boxes  are  made  of  slats  24  by  10  by  6  feet.  Be- 
tween the  25th  and  28th  of  Angnst  last  I  put  into  these  boxes  100 
salmon  (50  in  each  box).  Those  that  lived  I  left  there  until  the  22d  of 
November.  In  towing  the  boxes  down  the  river  one  of  them  ran 
aground  and  a  slat  tore  off,  so  that  we  lost  60  flsb  thereby.  Of  the 
other  lot  about  half  died.  1  think  this  was  doe  chiefly  to  tbeir  beiug 
confined  in  too  small  a  space.  They  got  a  good  deal  bruised  before  the 
middle  of  September,  Mr.  Hume  intends  to  do  away  with  the  boxes 
and  to  build  a  large  reservoir  at  the  outlet  of  the  hatofaing-hoase. 

I  spawned  in  all  only  nine  females ;  lost  two  from  tbeir  getting  away, 
and  let  one  go  for  want  of  a  mrie.  I  estimated  only  about  30,000  eggs, 
and  from  actual  count  the  loss  of  eggs  was  7,000.  The  loss  of  minnows 
and  fry  was  about  1,000. 

The  first  eggs  were  pat  in  the  Irays  on  the  22d  of  November; 
the  first  embryo  was  discovered  on  the  26th  of  December ;  and  the 
first  fish  was  free  the  27th  of  January,  or  in  sixty-six  days.  The  last 
salmon  batehed  February  17th,  or  eighty-seven  days  fhim  spawning. 
On  the  10th  of  March  we  commenced  fishing,  and  on  the  7tb  of  April  let 
them  go,  all  large  and  healthy  fry.  As  far  as  I  could  find,  I  had  only 
ten  cripples,  and  some  of  these  lived  to  become  fry.  I  waited  for  Mr. 
Hume  to  come  ftom  San  Fnmeisco  before  turning  them  out.  Under 
the  oireamstances,  I  feel  much  encouraged  with  my  success. 

Mr.  Hume  intends  to  make  the  hatchery  a  permanent  fixture  here,, 
and  to  have  the  river  stocked  to  its  full  capacity  during  the  coming 
winter.    We  have  a  capacity  for  about  1,000,000  eggs. 

EixBNSBU&G,  OBEa.,  April  27, 1884. 

*  See  ptevioiis  report  on  puge  88  of  this  valame. — C.  W.  S. 
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Br  CAPT.  J.  W.  COLLINS. 

[From  a  letter  to  Frof.  8.  F.  Baiid.] 

I  send  by  to-day's  express  a  knife,  appareutly  of  the  kind  knovn  as 
a  "  haddock  ripper,''  which  was  taken  tmm  the  stomach  of  a  large  cod- 
fish on  Le  Have  Bank.  The  knife  was  presented  by  Captain  Henry 
McEachem,  of  the  schooner  A.  F.  Oifford,  of  this  port,  through  Capt. 
Benjamin  F.  Blatchford.  Captain  McEachem  stated  to  me  that  the 
knife  was  foand  in  the  stomach  of  a  45-ponnd  cod  which  was  caaght 
this  winter  on  a  trawl-line,  in  aboat  66  to  60  fothoms  of  water,  latitnde 
43°  08'  north,  longitude  64°  11'  west.  As  Captain  McEachem  is  consid- 
ered very  reliable,  there  is  no  reason  for  doubting  the  correctness  of  bis 
statement,  though  it  does  seem  strange  that  a  fish  should  swallow  snch 
an  implement. 

Glouoesteb,  Mabs.,  January  26, 1884. 


8S.~T,XBCH    COLTUBB. 

Br  BVD.   HESSEL. 

[From  a  letter  to  Prof.  8.  F.  Baird.] 

The  Hintda  flte^totnoiw  and  the  H,  offieinalU  begin  to  propagate  when 
three  or  four  years  old,  at  which  age  they  axe  from  three  to  five  inches 
in  length  and  ftvm  half  an  inch  to  an  inch  in  diameter. 

They  are  raised  extensively  in  France,  especially  on  the  moss-lands 
in  the  environs  of  Boideaoz,  where  the  onltnrists  call  the  adnlt  worm 
by  the  onscientific  name  of  Sajiggtie  vaohs,  "leech  cow."  I  have  seen 
all  the  different  kinds  of  pouds  in  nse  there,  as  well  as  in  other  parte 
of  Franoe,  and  in  the  Danabe  province  of  Anitria.Hnngai7. 

I  once  laid  out  some  ponds  on  my  place  especially  adapted  to  the 
habite  of  the  leeches,  and  to  protecting  them  from  their  enemies.  I 
then  bought  10,000,  iudnding  both  speciee,  one  of  which  I  got  &om 
Bordeaux  and  the  otlier  from  Hungary.  Two  years  afterwards,  when 
my  establishment  was  washed  away  by  a  fi«shet,  I  had  about  100,000^ 
about  60,000  of  which  were  of  mraketable  size. 

For  the  trial  which  yon  ax6  intending  to  make,  frt>m  160  to  260  would 

'Tbete  is  In  the  Nstioiutl  Uaeenm  a  package  of  15  or  30  oarda  of  the  nanol  mxo  of 
playtng-oarda  (2t  ij  i  inches)  which  were  taken  from  the  atomitoh  of  a  oodflah.  Tho 
oomera  to*  well  loiuided  off,  but  the  colors  are  In  i]nite  a  good  state  of  preserratiou. 
The  cards  were  exhibited  at  the  London  Flsheiy  Exhibition,  and  the  Iket  that  they 
came  from  the  etomacli  of  a  cod  is  well  authenticated. — C.  W.  S. 
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be  enough  to  begin  with.  Yon  might  then  bave  from  2,000  to  3,000  a 
year  for  distribation  to  the  hoepitals,  &c. 

The  propagable  leeches  sell  for  higher  prices  than  the  common-sized 
ones.  I  tiiink  that  I  paid  20  ftsncs  [ti]  per  hundred  for  the  best  of  mine. 
They  may  be  cheaper  than  that,  t  suppose  the  best  thing  to  do  is  to 
get  the  price-lists  from  the  different  Bordeaoz  establishments,  through 
the  mediation  of  the  United  States  conanlar  agency  at  that  place,  so 
that  we  can  see  what  binds  of  leeches  they  sell,  as  well  as  their  prices. 
The  Becharde  Brothers,  rue  Fondadfege,  Bordeaux,  from  whom  I  got 
my  "  racket,'"  gave  me  entire  satisfaction,  both  in  regard  to  the  quality 
of  the  leeches  famisbed  and  their  healthiness. 

WAflHraoTOH,  D.  C,  November  17, 1883. 


89.-BDIBI.B  «DAI.ITIB8  OV  OABP. 

Br  EDWABD  THOISPSON. 

[From  »  letter  to  Piof.  8.  F.  Baird.]  * 

I  enjoyed  reading  the  different  opinions  of  men  on  the  eating  qoalities 
of  the  carp.*  I  would  ventore  to  say  it  would  be  the  same  with  beef, 
pork,  or  any  other  flsh,  no  matter  where  it  came  from.  It  would  be  an 
atter  impossibility  to  take  any  flsh  out  of  a  mnddy  hole  and  expect  it 
to  taste  like  a  fish  out  of  a  pond  with  pore,  clear  water,  such  as  yoa 
could  stoop  down  fuid  drink  oat  of.  One  foct  which  cannot  be  got  over 
is  that  different  food  and  wat«r  will  make  eitlier  animal,  fowl,  or  fish 
taste  diffieiently,  no  matter  where  they  come  from  or  what  their  names 
are.  I  onoe  sent  Mr.  Eugene  G.  Blackford  two  brook  trout,  about  one- 
half  pound  each,  and  asked  him  his  opinion  as  to  flavor,  and  he  pro- 
nounced tiiem  as  good,  if  not  better,  than  any  he  had  ever  eatMi.  Wby  t 
Becanse  they  were  fed  on  the  natnral  food  for  trout.  Again,  I  have 
eaten  trout  that  tasted  very  distJncUTely  of  liver.  Whyl  Because 
they  weie  fed  on  liver,  &c.  It  is  the  food  and  water  which  makes  the 
carp  have  so  many  different  tastes.  I  might  ask  one  more  question. 
Can  yon  find  two  even  in  one  family  to  whom  things  taste  alike  t  It  is 
not  so  in  mine. 

The  carp  is  the  best  fish  I  know  of  for  workingmen  uid  mechanics, 
who  rarely  lack  an  appetite,  and  who  will  always  consider  the  fish  good 
when  they  can  get  it.  My  personal  opinion  is  that  it  is  a  very  superior 
fish,  and  I  will  even  go  so  for  as  to  say  that  I  prefer  it  to  trout. 

St.  Johnlant,  StrppoLK  Co.,  N.  T.,  February  16, 1884. 

*  Hotoa  on  the  edible  qaalitieB  of  oup,  A«.,  by  ChM.  W.  Smiley.    BolL  F.  C,  1683, 
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Vol.  IT,  Wo.  13.      Washington,  ».  C.      July  31,  1884. 


Br  Prof.  S.  F.  BAIRD. 

The  arrangemeat  made  by  the  SaperintendeDt  of  the  Life-Saviog 
Senice,  early  iu  the  year,  for  the  telegraphic  announcement  to  the 
9tuithBonian  Institution  of  the  stranding  of  marine  saimala  has  al- 
ready been  prodn6tive  of  important  resnlts.  The  series  of  specimens 
thas  far  receired  is  in  every  way  remarkable,  and  should  the  system 
continue  to  be  so  productive  it  is  impossible  to  say  That  good  may  not 
result  to  zoology.  The  first  specimen  received  was  that  of  a  8bark(P««u- 
^triada  microdon)  from  Station  No.  10,  Amagansett,  "S.  Y,,  Mr.  Josfaaa 
B.  Edwards,  keeper;-  This  species  had  hitherto  been  captured  only  off 
the  coast  of  Portugal,  and  its  discovery  in  onr  waters  was  a  matter  of 
great  interest  to  American  ichthyologists.  The  only  specimen  known 
to  be  preserved  besidea  this  one  is  the  type  of  the  species. 

Shortly  after  this  shark  was  received,  a  still  more  remarkable  animal 
was  aunoimced  from  Station  No.  S,  at  Spring  Lake,  N.  J.,  Hr.  Henry 
S.  Howland,  keeper.  This  was  a  pigmy  sperm  whaJe,  which  was  en- 
tirely new  to  the  North  Atlantic,  and  apparently  new  to  science  aa 
well.  It  has  been  provisionally  named  Ko^  goodei.  Few  specimens 
of  this  genns  have  ever  been  collected,  and  these  from  the  most  remote 
parts  of  tiie  globe,  some  £rom  New  Zetland,  and  one  from  Hazatlan  at 
the  entrance  of  the  Qolf  of  California.  These  animals  resemble  the 
great  speim  whale,  to  which  they  are  closely  related,  bnt  do  not  seem 
to  attain  a  length  of  more  than  9  or  10  feet,  and  are  tmly  the  pig- 
mies of  their  race.  The  New  Jersey  specimen  was  peculiarly  inter- 
esting in  that  it  was  a  female  with  young.  In  dissecting  the  animal  s 
a  fetus  folly  3  feet  long  was  found,  which  is  probably  the  first  ever 
seen. 

The  enthosiasm  aroused  by  the  arrival  of  this  specimen  had  scarcely 
abated  when  the  stranding  of  another  cetacean  was  announced  from 
Station  No.  17,  at  Bamegat  City,  N.  J.,  Mr.  J.  H.  Ridgway,  keeper. 
This  remarkable  animal  floated  iu  upon  the  tide  and  was  secured  by 
Mr.  Eidgway  and  his  crew  after  considerable  exertion.  The  curator  of 
mammals  and  an  assistant  were  dispatched  f^m  the  National  Museum 
and  a  cast  of  the  exterior  was  made  and  the  skeleton  prepared  for  ship- 
ment to  Washington.  As  the  huge  animal  lay  upon  the  sand  the  ques- 
tion of  its  identity  proved  quite  a  puzzling  one  to  the  zoologist  who 
viewed  it;  bat  when  theskoll  was  cut  oat,  it  was  at  once  apparent  tbae 
the  animal  belonged  to  the  whales  known  as  the  Ziphiolds,  and  proba- 
Ball.  U.  S.  F.  C,  84 12  ,  , 
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biy  to  the  species  Ziphius  cavirostria,  an  animal  for  wliich  no  common 
name  exists,  bat  which  may  be  tenned  a  bottle-nose  whale.  It  is  prob- 
ably the  second  specimen  ever  taken  on  the  coast  of  the  United  States. 

Ziphioid  whales  have  a  most  interesting  history.  In  ages  pnst  tliey 
were  very  nbundant,  perhnps  as  mnch  so  as  the  common  porpoise  of  to- 
day, bnt  at  present  only  stragglers  are  found  in  remote  quarters  of  the 
globe.  It  would  seem  as  if  they  were  but  the  surriring  relics  of  a  great 
race,  which  sprung  into  existence,  reached  the  maximum  of  its  abun- 
dance, and  declined  long  ages  before  man  appeared  on  the  earth. 

From  Station  No.  20,  at  Fire  Island,  N.  Y.,  Mr.  Daniel  8.  Hnbbaid, 
keeper,  and  Station  No.  37,  at  Turtle  Out,  N.  J.,  Mr.  Uriah  Oresse, 
keeper,  came  two  speeiuittis  of  a  porpoise,  wbich,  unlike  tbe  cetaceans 
which  have  been  already  referred  to,  is  of  common  bocarrenoe  on  our 
Atlantic  coast,  and  is  probably  also  represoited  in  Enropean  watws. 
The  casta,  however,  which  the  National  Musenm  was  enabled  to  make, 
ore  probably  the  first  of  the  species  in  any  museum  in  ttie  country,  and 
with  tbe  skeletons  which  were  preserved  form  an  excellent  basis  for 
comparison  with  oUier  forms.  The  animal  is  commonly  known  as  the 
botUe-uoae  dolphin,  and  is  identical  with  or  closely  allied  to  Uie  species 
Tursiopi  tmrnxUtM. 

In  addition  to  the  shark  previonsly  mentioned  several  peculiar  and 
interesting  fishes  have  beui  received.  Among  these  is  a  fish  known  as 
the  "  star-gazer"  (Aatroscopva  oTtolophua)  from  Station  No.  6,  at  Deal's 
Island,  N.  C,  Mr.  Malacbi  Corbel,  keeper.  The  "  star-gaeer "  is  a 
southern  species  which  occasionally  strays  northward  as  fbr  as  Oape 
God,  but  it  is  very  rare  in  mnsenms.  A  very  cloady  allied  speoles 
(AnoUiphus  Y.  ffrmmm)  is  said  to  possess  eleotrieal  powers  in  life.  From 
Station  No.  2,  at  Point  Jnditli,  B.  I.,  Mr.  Herbert  M.  Knowles,  keeper, 
was  received  a  specimMi  of  the  "  Inmpflsh."  Tbe  "  lumpfish  "  ( (^/elop- 
tenu  lun^put)  as  a  rule  ia  an  inhabitant  of  colder  waten  than  that  in 
which  it  was  fonnd.  Tbe  '*  flute  mouth  "  {Fittularia  tarrata)  from  the 
same  station  is  a  very  rare  species  on  our  coast.  The  **aagel  fish" 
{PomaeatUbiu  anwatet)  taken  at  Bamegat  City,  N.  J.,  has  not  hiOierto 
been  known  north  of  Florida. 

Washington,  D.  C,  January  25, 1S84. 


»l.-WaiCinTS  OV    SAUHOn  TAKSIf  AT   H«OI.OlID  BIVKH  STATIOPT 
XIT  188*. 

Br  I.IVIN08T0N  §TONE. 

The  following  table  showing  the  weight  of  female  salmon  after  spawn- 
ing, was  accidentally  (Hnitted  from  the  report  tar  that  year  of  tiie  opera- 
tions at  McOloud  Biver  station.  The  average  weight  of  those  taken 
August  31  was  9|  pounds ;  of  those  taken  Septembw  0,  Sf  ponads ;  of 
tiie  entire  lot,  9^  pounds. 


^d  By  Google 


BULLETIN  OF  THE  UNITED   STATES  FISH   COMMISSION.     1)9 
Salmon  toitot  At/uat  31, 


K. 

WelghL 

ITo. 

Wilsht. 

No. 

■Wdltbt. 

Ho. 

Weljhl.  i|        No. 

Weight. 

P»wU». 

> 

11 

10 

? 

» 

'i 

W 

8 

" 

' 

24 

11 

n 

5almiM  taiMi  A]>C«mi«r9. 


No. 

Weight 

No. 

Wdght 

- 

Wolgbt. 

Ko. 

Wdght. 

Ho. 

Weight 

fMOUl*. 

18 

J 

s 

10 

14 

» 

B 

s 

a 

18 

' 

ta. 

APPABKIVTI.T  1 


>    BBBTOBATION    VV    ttOlUB 


Br  CHARLES  VF.  SCVDDEB. 

WishiDg  to  examiDe  some  scale  carp  anatoinically,  on  Jannar;  2d  I 
visited  tbe  Central  Hatching  Station  of  the  United  States  Fifih  Oommis- 
sioD  in  the  Armory  building,  and  called  for  dead  carp,  as  they  wonld 
answer  my  purpose  as  well  as  live  ones.  Mr.  J.  E.  Brown  handHl  me 
seven  or  eight,  which  were  from  1  to  3  inches  in  length,  and  which  had 
been  thix>wn  out  of  the  tanks  as  dead.  These  I  at  once  pat  into  an 
envelope  and  carried  home  ia  my  pocket. 

At  least  an  bonr  Iat«r  I  removed  them  from  the  envelope  and  pnt 
them  in  a  wash-bowl  of  water  for  cleansing  them.  I  soon  noticed  that 
two  of  tbem  were  floating  on  their  sides  and  occasionally  gasping.  A 
half  hour  after  this,  for  the  parpose  of  diacoveHog  how  much  vitality 
there  might  be  in  the  two  in  which  I  had  observed  signs  of  life,  I  placed 
in  the  month  of  each  one  a  drop  of  brandy  diluted  with  an  eqnal  quau- 
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tity  of  water.  Tliese  I  returned  to  the  bowl,  and  x>aiil  Qo  farther  atteo- 
tioQ  to  tbem  until  six  hoars  afterwards.  I  then  noticed  that  the  two 
which  bad  received  the  tonic  showed  a  marked  improTement,  and  were 
fiwimming  on  tbeir  Bides  nearly  at  the  top  of  the  water.  I  then  changed 
the  water  and  administered  the  same  amount  of  brandy  as  before.  Ou 
the  following  morning,  thirteen  boars  after  t'he  first  admlDistration  of 
brandy  and  seven  hours  after  the  second  doee,  the  two  fish  in  question 
were  apparently  folly  restored,  and  were  awimming  naturally  and  ac- 
tively about  the  bowl.  The  restoration  proved  to  be  complete. 
United  States  Fish  Commissiok, 

Wathinffton,  D.  C,  January  4, 1884. 


»3^I.OaB    or   UFE   AND  PBOPBBTT    IN  THB  C)I.OCOB8TEB  VISM. 


Br  Capt.  J.  Vr.  COLLINS. 

I  beg  to  submit  the  following  statement  of  the  losses,  from  (Jloucester, 
of  life  and  property  in  the  Sew  England  fisheries  during  the  past  ten 
years,  first  saying  that  there  is  no  available  source  from  which  to  obtain 
similar  facts  relative  to  the  fishing  fleets  of  other  New  England  coast 
towns.  The  jwriod  covered  by  the  statistics  I  give  is  from  1874  to  1883, 
inclusive,  during  which  time  Gloucester  has  bad  a  fleet  of,  approxi- 
mately, 400  fishing  vessels,  carrying  about  4,300  to  4,800  men.  About 
one-half  to  possibly  three-fourths  of  this  fleet  has  been  engaged  in 
some  branch  of  the  winter  fisheries,  the  rest  of  the  vessels  being  hauled 
up  for  about'  five  months  of  the  year. 

In  the  ten  years  mentioned  the  total  loss  of  vessels  has  been  147,  of 
which  number  82  have  foundered  at  sea,  7  of  the  latter  having  been 
abandoned  in  a  sinking  condition.  The  total  value  of  these  vessels  was 
(735,126.  The  total  loss  of  life  has  been  1,233  men,  895  of  whom  went 
down  in  their  vessels,  which  foundered  at  sea.  It  is  a  little  difficult  to 
get  at  the  exact  number  of  bereaved  families  which  lost  their  natural 
protectors,  since  for  one  or  two  years  of  the  period  under  considera- 
tion accurate  record  was  not  kept  of  the  widows  and  fatherless  chil- 
dren left  by  these  disasters  at  sea,  and  even  if  it  had  been  it  would 
not  show  how  many  almost  helpless  parents  have  been  deprived  of 
their  only  means  of  support.  As  near  as  I  can  get  at  it^makiug 
what  I  believe  to  be  an  underestimate  for  the  years  of  which  I  can 
obtain  no  statistics  of  the  widows  and  children  left — 322  women  have 
been  made  widows,  and  658  children  left  fatherless  by  the  disasters  to 
the  Gloucester  fleet  alone.  Many  of  these  families  have  been  left  in 
utter  debtitutiou. 

Tbf re  can  be  but  little  doubt  that  upwards  of  75  per  cent  of  the  ves- 
sels lost  at  sea  meet  with  an  untimely  fate  simply  because  tbey  are  too 
bbiillow;  the  consequence  beuig  that  when  caught  in  a  gale  they  are 
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liable  to  be  thrown  on  their  beam  ends,  and,  not  beiDg  able  to  right  be- 
caose  of  their  shallowness,  fill  and  sink.  In  a  single  gale,  that  of  De- 
cember 9  and  10,  1876,  no  less  than  five  Gloncester  schooners  were 
knocked  down  and  barely  escaped  sinking.  Three  of  them  were  die- 
masted,  two  of  which  were  abandoned,  one  went  into  Lirerpool,  Nova 
Scotia,  Dnder  a  jury-rig,  while  the  others  were  not  so  badly  damaged. 
The  inference  is  that  other  vessels  which  foundered  in  the  same  gale, 
and  those  that  have  beeo  lost  at  sea  on  other  occasions,  were  knocked 
down  in  a  similar  manner,  and,  failing  to  right  again,  soon  sunk.  Of 
course,  with  a  deeper  body  to  the  vessels,  and  the  ballast  placed  lower, 
there  would  be  far  less  probability  of  sach  a  mishap  occurring,  and  even 
should  it  happen  the  chances  would  be  a  hundred  to  one  that  the  vessel 
would  right  again. 

It  is,  therefore,  altogether  probable  that  the  introduction  of  deeper 
fisbiog  vessels  in  ^ew  England  would  save  for  Gloucester  alone  some- 
where about  (30,000  to  (50,000  per  year,  besides  a  large  number  of 
lives. 

As  an  instance  showing  how  terrible  the  loss  is  sometimes,  I  will  say 
that  rh>m  the  29th  of  August  to  the  last  of  December,  1883, 16  vessels 
Irom  Oloncester  foundered  at  sea,  carrying  down  with  them  205  men^ 
while  the  loss  of  property  was  little  less  than  (100,000. 

Glouoebteb,  Mass.,  February  21 ,  1884. 


M— £<OSS  Oe  I.IFK  AND  PBOPBBTS  tJt  THB  FISHEBIKS. 

Br  R-  B.  FORBES. 

I  have  perused  with  great  interest  the  statements  on  the  subject  of 
the  loeaof  life  among  the  flshermen  of  Gloncester.  The  loss  of  417  vessels 
and  2,600  lives  in  fifty-four  years  ending  in  1884  is  fearful  to  contem- 
plate. In  22  years  ending  this  year  the  number  of  men  lost  was  2,140. 
There  must  be  some  cause  for  this  large  increase.  It  may  be  presumed 
that  the  increase  of  the  Dumber  of  vessels  in  the  business  aocouuts  for 
the  increased  loss  of  lives  in  a  great  degree.  Another  cause  must  be 
the  f&ct  that  the  vessels  are  more  crowded.  Another  prominent  cause 
must  be  the  fiact  that  trawl-fishing  in  dories  necessarily  exposes  the 
men  to  greater  danger  than  hand-flshing.  I  have  before  me  a  long  list 
of  men  whohave  been  separated  from  their  vessels;  mauy  of  these  have 
been  lost,  while  some  have  been  rescued  in  a  starving  condition.  JSo 
regular  rnle  has  been  established  for  furnishing  dories  with  condensed 
food  and  means  for  cooking.  This  should  be  done.  Mr.  D.  W.  Low,  of 
Gloucester,  has  contrived  means  not  only  to  feed  persons,  but  to  enable 
them  to  right  their  dories  and  to  cling  to  them  when  capsized.  If  the 
owners  of  fishing  craft  do  not  feel  interest  enough  to  enrx)urage  the  use 
of  these  means,  there  should  be  a  law  to  compel  them  to  do  so;  and  if  a 
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taw  oaiiDot  be  passed  to  compel  attention  to  tbe  safety  of  the  men,  pub- 
He  opinion  moat  be  invoked  to  organize  relief  associations  for  tbe  miti- 
gation of  tbe  existing  evile.  It  would,  perhaps,  be  considered  out  of 
place  for  me,  who  have  liad  no  experience  in  bank  flsbing,  to  give  an 
opinion  adverse  to  wbat  is  said  by  one  brought  up  in  the  business  (Gapt. 
J.  W.  Collins),  who  attributes  the  loss  of  many  of  tbe  vessels  to  captiiz- 
ing,  owing  in  a  great  degree  to  the  long  masts  and  shallow  halls.  A 
shallow  craft  ia  certainly  more  liable  to  be  capsized  than  a  deep  one, 
but  the  spars  of  a  Bohooner  cannot  contribute  largely  toward  cap- 
.  sizing.  Captain  Collins  is  s^d  to  be  in  favor  of  putting  oat  a  drag 
rather  than  riding  at  anchor  in  stormy  weather.  Xo  small  craft  should 
be  without  one,  but  I  doabt  if  it  would  conduce  to  prevent  collisions  in 
the  event  of  a  fleet  of  vessels  trying  to  keep  head  to  the  wind  by  it.  The 
canvas-bag  drag  is  an  excellent  thing  to  ride  by  in  the  open  sea,  where 
a  single  craft  or  a  few  craft  may  be  exposed,  aud  where  there  ia  plenty 
of  room  to  drift;  but  in  a  crowd  it  would  not  tend  to  prevent  vessels 
fouling  with  each  other,  as  compared  to  nding  at  anchor  with  a  long 
scope  of  cable.  The  drag  is  an  excellent  thing  to  assist  in  changing 
position,  by  reversing  it  with  tbe  tripping  line  and  catching  bold  again. 

There  are  more  fishing  vessels  run  down  by  steamers  than  we  hear  of. 
The  remedy  for  this  class  of  losses  lies  in  steam  lines  adopting  regular 
courses  (or  lanes,  as  Maury  called  them),  whereby  the  flshing-groonds 
most  fi^nented  should  be  avoided  by  the  steamers,  and  the  ateam- 
roates  where  they  cross  banks  should  be  avoided  by  the  fishermen. 
Fog-horns  should  be  made  to  work  by  compressed-air  power  on  board 
of  fishermen,  and  every  boat  leaving  the  vessel  should  carry  a  good  fog- 
horn as  well  as  some  means  to  show  a  powerfiil  light  As  to  the  com- 
pass, I  should  class  that  as  a  luxury  which  might  be  dispensed  with 
much  better  than  a  supply  of  food;  any  intelligent  seaman  can  tell  near 
enough  how  he  is  heading  by  night  or  in  a  fog,  but  none  can  exist  long 
without  food  and  drink.  As  to  comparing  the  safety  of  the  yacht-like 
craft  with  the  otd-style  fishing  craft,  I  would  make  use  of  the  same 
argument  as  I  have  used  for  steamers  in  fogs,  namely,  "  go  ahead  in 
fogs  and  shorten  tbe  time  at  sea."  Tbe  old  banker  may  be  a  safer 
model  in  a  gale;  bat  she  is  so  long  in  making  her  trips  that  she  en- 
counters more  dangers  in  the  aggregate  thui  the  sharp  modem  craft. 
The  subject  of  oil  to  smooth  the  rough  water  is  one  that  should  be 
studied  by  fishermen.  I  fed  sare  that  it  would  in  many  cases  be  found 
useful,  especially  when  cast  over  &om  a  vessel  drifting  faat,  but  its 
utility  to  vessels  at  anchor  may  be  donbted;  still  if  a  crowd  of  ves- 
sels should  all  spread  oil  on  the  rongb  seas,  those  to  leeward  might 
possibly  be  benefited.  I  submit  these  remarks  in  the  hope  of  calling 
more  attention  to  the  risks  incurred  by  fishermen ;  and  I  close  with  the 
single  remark  that  if  more  native  boys  of  Gloucester  should  be  used 
and  fewer  foreigners,  we  should  bear  much  less  of  loss  of  life  and  some- 
thing more  in  regani  to  preventing  it  than  we  now  do. 

BosTOH,  Mass.,  May  29, 1884.  ,  Chhh^Ic 
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M^BBSOSCITATION    OP   APPABBNTI.S   BBAD   CABP. 

Br  MILTOSr  p.  PEIBCE. 

[From  a  letter  to  Prof.  S.  F,  Baird.  1 

From  a  lot  of  1,200  uup  one  of  my  assiatants  tfarew  out  110  which 
he  sappoeed  to  be  dead.  I  do  not  think  they  were  dead,  bat  only  tor- 
pid, for  0D6  was  left  floating  in  the  tank  when  it  was  replaced  in  the 
store.  A  sm^l  boy  called  who  was  going  on  the  street-oars  to  a  dis- 
tant part  of  the  city  [Philadelphia].  The  mechanics  gave  him  ihe 
sappoeed  dead  carp,  which  he  wrapped  in  a  piece  of  papw  and  placed 
in  his  pocket  to  show  to  his  chum.  After  reaching  his  destination  and 
playiilg  awhile,  the  two  boys  passed  iato  a  room  where  the  goldfish 
tank  stood  when  he  thoagfat  of  hie  carp.  The  boyR  tlLoaght  they 
woald  give  the  lady  of  the  house  a  surprise,  and  so  placed  the  carp  in 
the  tank.  An  hoar  or  two  later  the  lady  discovered  a  atmnge  fish 
swimming  iu  her  aqnarium  in  an  erratic  manner,  and  opon  inqaiiy, 
learned  £roni  the  boys  the  almost  Incredible  focts.  Two  weeks  later  she 
called  and  related  them  to  me,  saying  that  the  carp  was  well,  lively,  eali- 
ing  readily,  and  growing  rapidly. 

Wenohah,  H".  J.,  March  31, 1882. 


••.-BBmABKABI.B   BESIINCITATION  OP  PBOZEN  CABP. 

By  CHA8.  W.  SRI1I.ET. 

On  the  OiCrning  of  January  4,  1884,  2,100  German  carp  were  for- 
warded from  Washington  by  express  to  Binningbtun,  Ala.  Mr.  F.  L. 
Donnelly,  a  messenger  of  the  Commission,  proceeded  by  the  same  train 
to  watch  tbem  on  their  passage  and  to  take  charge  of  them  apon  their 
arrival  at  Birmingham.  The  fish  had  been  placed  in  the  nsnal  foor- 
qnart  tin  pails,  aiid  packed  in  crates  of  16  pails  each.  Each  pail  con- 
tained 16  carp. 

Mr.  Donnelly  and  the  carp  arrived  at  Birmingham  at  1.30  a.  m.t  Jan- 
oary  6.  The  packages  were  left  in  the  ofQce  of  the  Sonthem  Express 
Company  through  the  remainder  of  that  night,  bat  placed  within  10 
feet  of  the  stove  iu  order  to  prevent  the  water  freezing.  The  thermom- 
eter indicated  +4°  F.  at  the  time  of  arrival.  At  8  o'clock  on  the  morning 
of  the  6th,  Mr.  Donnelly  examined  the  coDdition  of  the  fish,  and,  in  his 
official  report  dated  Janaary  14,  says : 

"  I  was  greatly  surprised  to  find  every  drop  of  water  in  the  backets 
frozen  into  solid  ice,  and  all  the  fish  apparently  dead ;  bat  upon  close 
examination  of  their  eyes,  I  thought  perhaps  a  great  many  of  them 
were  still  alive  though  frozen  solid  in  the  ioe." 


„  Goo^^  Ic 
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Mr.  Donaelly  therenpoa  courageoasly  nDdertoolc  to  see  if  any  of  the 
fish  could  be  saved.  He  procured  the  necessai^  laborers,  foar  large 
tubs,  and  a  supply  of  water.  He  then  broke  the  ice  from  the  small 
puis,  transferring  such  as  contained  carp  to  the  water. ,  He  states  that 
"in  this  manner  a  great  nnmtwr  of  fish  were  soon  freed  from  their  cou- 
finement,  and  by  constant  working  with  them  dnring  the  entire  day 
we  were  able  to  save  1,300  fish."  Although  the  thermometer  continued 
to  remain  in  the  vicinity  of  zero,  by  careful  management  he  succeeded 
in  keeping  the  1,300  flsh  alive  until  the  8th  and  9th,  when  they  were 
distribnted  to  the  applicants  thronghout  the  State. 

The  saving  of  1,300  carp  out  of  a  lot  of  2,100,  under  such  circnm- 
stancea,  may  be  considered  a  very  remarkable  achievement. 

Having  prepared  the  foregoing  statement  fh>m  Mr.  DQunelly's  reporti 
I  sent  a  copy  of  it  to  Mr.  L.  H.  Black,  route  agent,  Southern  Express 
Company,  Montgomery,  Ala.,  asking  how  i^  he  knew  the  statements 
to  be  true.  Under  date  of  January  25, 1884,  he  wrote  me  in  reply  as 
follows:  "As  route  agent  of  the  Southern  Express  Company,  my  duties 
call  me  to  Birmingham.  I  saw  the  carp  first  on  the  morning  after  their 
arrival  at  Birmingham  and  frequently  dnring  the  day  while  Mr.  Don- 
nelly was  at  work  with  them.  My  opinion  is  that  this  statement  is 
correct  in  every  particular.  I  give  it  tmm  what  I  saw  myself  and  from 
information  Mr.  Donnelly  gave  me  during  the  day,  while  he  was  work- 
ing with  the  fish." 

Washinchon,  D.  C,  January  30, 1884. 


»y.-BBSTHi;CTIOH  OV  AHA!.!.  VIBH  IN  WBXBB. 

Br  8CTH  NICKEB80N. 

[From  a  lettar  to  Prof.  8.  V.  Baiid.] 

I  desire  to  call  your  attention  to  the  great  destmotion  of  small  fish 
along  our  shores  by  means  of  deep-water  weirs.  These  engines  of  de- 
struction are  set  in  water  fixim  1  to  10  fathoms  deep.  Oftentimes  last 
year,  from  many  boat  loads  of  codfish,  hake,  haddock,  and  other  kinds 
of  ground  fish,  together  with  mackerel  and  herring  taken,  only  one  bar- 
rel of  fish  large  enough  for  market  nse  would  be  saved.  There  were 
sometimes  25  barrels  of  flsh  thrown  away,  leaving  the  bottom  of  the  sea 
covered  with  dead  carcasses.  If  this  destruction  of  spawn  and  young 
is  not  prevented  we  shall  soon  have  no  fresh  fish  fh>m  Provincetown. 
Formerly  hundreds  of  tons  of  cod  and  haddock  were  caught  here  with 
hook  and  line  and  sent  to  Boston ;  whereas,  dnring  the  past  year,  we  had 
to  depend  upon  Boston  for  our  own  supply  of  fresh  fish.  Seining  is  bad 
enough,  but  deep-water  weii-s  are  the  worst  engines  of  destructiou  I 
ever  saw. 

Pbovikcetown,  Mass.,  April  28, 1884. 
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Translated  hj  H.  P.  JKBBELL. 

The  crawfish  is  not  the  only  thing  threateued  with  extermiuation. 
Our  last  article  on  the  traly  blameworthy  tolerance  of  the  administration 
in  regard  to  poaching  in  oar  waters  has  bronght  ns  a  letter  fh>m  a  reel- 
dent  of  Pinistdre.  We  give  his  exact  words,  so  as  not  to  lessen  the  ap- 
pearance of  troth  with  which  oar  correspondent  has  described  that 
which  passes  under  his  eyes.    He  writes  as : 

"Affairs  in  this  conntiy  have  reached  their  limits.  Salmon  and  trout 
are  threatened  with  absolute  destruction.  Xotice  what  takes  place: 
SalmoQ  ascend  the  river  to  spawn ;  at  the  mouth  nearly  all  the  fish  are 
stopped  by  the  net«  of  the  flshermen  of  the  mtaltime  inscription,  whoa& 
right  to  fish  with  seines  extends  in  the  rirer  as  for  up  aa  the  tide  aaceods. 
There  pass,  then,  only  a  few  salmon,  which  the  nets  of  the  residents- 
along  the  river  will  harass  all  summer.  Yon  see  what  is  likely  to  sur- 
vive for  reproduction. 

"  Nor  is  this  all.  At  the  tame  when  these  nnfortanate  fish  choose  a 
epawning-place,  and  when  they  are  easy  of  capture  by  any  one  with  a 
grappling-iron,with  a  basket  even,  great  namberearecaught;  and  they 
can  be  seen  carried  to  market  with  their  egga  Sowing  trom  their  bodies 
liko  the  wat«r  of  a  spring.  Also,  one  now  sees  bat  few  young  salmon; 
and,  as  it  is  acknowledged  that  after  their  sojoam  in  the  sea  these  young 
salmon  return  to  the  streams  where  they  were  bom,  yoa  can  judge  of 
the  final  issue:  oar  rivers  after  a  short  time  wilt  contain  no  salmon. 

"  The  wtvantage  of  the  fish-cultorists  lies  in  protecting  the  different 
species,  and  in  aiding  the  processes  of  propagation.  The  English  uu- 
derstand  this  and  profit  by  it.  Last  year  1  saw  in  Aberdeen,  a  large 
city  of  Scotland,  sea-trout  weighing  A-om  three  to  four  poands  sold  at  ■ 
the  rate  of  twelve  cents  apiece.  Cao  any  one  pretend  that  oar  people 
would  not  be  fortunate  in  sparing  this  wholesome  and  agreeable  food 
for  a  like  good  markett  On  the  other  side  of  the  department  of  Manche 
the  mouths  of  the  streams  are  allowed  to  be  fished  only  every  other  day 
by  the  fishermen,  including  the  flshermen  of  the  coast  as  well  aa  those  of 
the  streams ;  why  should  it  not  be  the  same  with  us  t  The  salmon 
fishery  should  close  on  September  1  instead  of  October  15 ;  bnt  to 
make  amends,  it  coald  open  on  January  1.  Thus  reproduction  under 
normal  circumstances  would  be  assured ;  but  on  the  condition,  of  course^ 
of  ascertaining  by  a  strict  inspection  the  manner  in  which  the  law  is 
obeyed  by  those  living  along  the  streams. 

"Fish-ways  are  unknown  in  our  rivers  of  Bretagne.  It  requires,, 
therefore,  considerable  water  passing  over  the  dams  or  slopes  for  the 
flsh  to  be  able  to  surmount  these  obstacles  and  continue  their  ascent. 
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Xow  eacb  iu  etiiulatiou  of  the  otlicr  obstructs  its  end  of  the  river,  in 
order  to  push  into  a  kind  of  close  passage  the  migrating  salmon,  wliich,  of 
course,  never  go  out  except  to  die.  Millers  also  need  a  word.  They 
make  of  their  mill-Tv-heels  the  most  deadly  means  of  destmction.  When 
yonug  salmon  were  there,  they  wonld  take  them  by  basketfuls  iu  one 
night,  salt  down  these  young  fish  scarcely  as  large  as  sardines,  and  in 
«a8e  of  superabundance  would  give  them  to  their  bogs.  See  where  we 
are!  Almost  iiotbiug  is  found  iu  all  our  river-basins.  It  is  true  that 
Englajid,  Scotland,  Ireland,  and  Norway  are  willing  t«  forward  to  us  all 
the  trout  and  all  the  salmon  preserved  in  ice  which  the  market  of  Paris 
tails  forj  but  of  course  it  is  on  the  condition  that  we  return  them  good 
French  money,  and  this  last  commodity  begins  to  become  so  scarce  here 
that  perhaps  it  would  be  better  if  we  were  keeping  it  for  ourselves. " 

As  we  have  the  utmost  confidence  in  oor  correspondent,  we  conclude 
that  affairs  in  Breta^e  are  going  exactly  as  they  are  in  on^  streams  of 
■Central  France,where,  when  the  "prohibited"  nets  become  too  fatiguing 
to  manage  and  insufficiently  prodnctive,  they  never  hesitat«  to  call  in 
the  aid  of  lime,  of  poison-berries  (Ooccvlus  indiciu),  and  at  present,  above 
all,  of  dynamite.  Sluggish  species  offish  and  migratory  species  are 
alike  quickly  passing  away,  since  nothing  is  done  to  stop  it. 

It  will  be  with  this  plague — (or  it  is  one — exactly  as  it  was  with  the 
phylloxera.  Iu  1865,  when  the  American  plant-louse  began  its  ravages 
among  the  rich  vineyards  of  the  Rhone,  several  hundred  thousand  francs 
were  considered  sufficient,  following  the  example  of  8witzeriand  and 
<Tennany,  to  stop  the  career  of  the  destructive  insect. 

The  indiffei^nce  with  which  it  was  treated  costs  the  Government  an- 
nually billions  of  francs,  and  causes  a  loss  to  agriculture  of  something 
like  a  billion  of  firancs  every  year.  Even  so  iu  ten  or  twenty  years  there 
will  arise  a  statesman  of  genius  who  will  discover  that  our  rivers  are 
dejiopulated,  and  that  this  depopulation  constitutes  a  crime  of  high 
treason  against  the  nation,  because  it  deprives  the  people  of  an  eco- 
'  nomical  kind  of  food,  growing  without  labor,  and  one  which  our  hun- 
■dreds  of  thousands  of  acres  of  water  ought  to  furnish  ns  at  as  low  a 
price  as  it  Is  ftimished  iu  Scotland  and  China.  In  his  patriotic  indigna- 
tion this  statesman  will  call  all  the  flsh-entturists  to  his  aid ;  they  will 
multiply 'breeding-basins ;  they  will  establish  costly  stations ;  they  will 
restock  the  waters,  rivers,  streams,  &c.,  witli  the  prodigality  in  such 
matters  which  shonld  characterize  the  acts  of  eveiy  Government ;  they 
"Will  expend  a  hundred  millions  of  fluncs  to  obtain  with  difBcnIty  a  resale 
which  shonld  be  reached  immediately  and  almost  *'  ft«e  of  cost,"  requir- 
ing merely  some  employes  to  execute  the  laws  which  are  now  little 
more  regarded  than  scarecrows.  Is  to  allow  such  a  thing  as  this  an  act 
■of  good  government  t  In  spite  of  our  desire,  which  we  share  with  all 
poor  wretches,  to  be  agreeable  to  the  authorities,  it  is  impossible  (br  ns 
with  sincerity  to  answer  yes. 

La  Petiie  France,  April  25, 1SS4. 
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M^AN  ACT  TO  PRAHIBIT  VISBIHO  BY  STKAIH  TBaSBLB  WITH 
•HtBBBD  OB  PI7B8B  SBINBS  IN  ANT  OW  THE  WATBBS  WITHIN 
THK  JCBISBICTION  OF  THB  STATE  OP  NEW  XBBSBT. 

lotroduced  by  Mr.  W.  B.  ntlLLEB. 

[Fosaed  April  B,  1SB4,  O'itlioQt  the  elgnatnre  of  tho  governor.] 

1.  Be  it  enacted  by  the  Senate  and  General  AttenMjf  of  the  State  of 
yew  Jertey,  That  it  shall  not  be  lawflil  for  any  person  with  steam  rea- 
sela  to  take  witb  parse  or  shirred  nets  any  menhaden,  porgies,  herriDg, 
or  other  fish,  in  any  waters  within  the  jnrisdictiou  of  this  State,  includ- 
ing the  waters  of  the  Atlantic  Ocean  within  three  nautical  milea  of  the 
coast-line  of  said  State,  either  on  his  own  accoaut  and  benefit  or  on  ac 
count  and  benefit  of  his  employer;  and  every  person  who  shall  offend 
herein  shall  forfeit  and  pay  two  bandied  dollars,  to  be  recovered  and 
applied  in  the  manner  hereinafter  directed  by  section  four  of  this  act; 
and  the  said  steam  vessel  used  and  employed  in  the  commission  of  such 
offense,  with  alt  the  fish,  tackle,  furnltnTe,  and  apparel,  shall  be  forfeited, 
and  the  same  seized,  secored,  and  disposed  of  in  the  manner  hereinafter 
prescribed. 

2.  ATtd  be  it  macted,  That  no  st«am  vessel  found  in  any  of  the  waters 
within  the  jurisdiction  of  this  State,  including  the  waters  of  the  Atlan- 
tic Ocean  within  three  nautical  milea  of  the  coast-line  thereof,  shall  have 
on  board  of  the  same  any  parse  or  shirred  nets,  or  seine  oc  seines,  with 
the  nt^cessary  instruments  and  appliances  for  catcbinft  any  of  the  fleh 
mentioned  in  the  first  section  of  this  act ;  and  the  master,  or  owner  or 
owners,  of  every  sach  steam  vessel  that  shall  have  on  board  the  same 
any  such  nets,  instruments,  or  appliances  named  in  this  section  shall 
forfeit  the  snm  of  one  hundred  dollars,  to  be  recovered  in  the  man- 
ner and  for  the  use  mentioned  in  section  four  of  this  act;  and  said  ves- 
sel, with  all  of  the  rigging,  furniture,  and  appliances  attached  to  the 
same,  shall  be  liable  to  be  seized,  condemned,  and  disposed  of  in  the 
manner  directed  in  the  said  last-named  section. 

3.  And  be  it  enacted,  That  any  action  under  the  first  and  second  sec- 
tions of  this  act  may  be  commenced  by  warrant  in  the  court  for  the  trial 
of  small  caoses  and  be  proceeded  in  as  in  other  cases  when  the  same  ar« 
commenced  by  warrant ;  any  law,  usage,  or  custom  to  the  contrary  not- 
withstanding. 

4.  And  be  it  macted,  That  it  shall  be  the  duty  of  all  sheriffs  and  con- 
stables, and  may  be  lawfbl  for  any  other  person  or  persons,  to  seize  and 
secore  any  such  steam  vessel  as  afortoaid,  and  immediately  th««upoa 
give  information  thereon  to  two  jostices  of  the  peace  of  the  county 

'Offlcial  copy  kindlf  ftimiabed  the  United  States  Piah  CommiMion,  by  HeniyP. 
Kclscy,  aecretftiy  of  stnte. 
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where  such  vessel  shall  be  held  aod  secared,  who  are  hereby  empowered 
and  required  to  meet  at  SDcb  time  and  place  as  they  shall  appoint  for  the 
trial  thereof,  and  hear  and  determine  the  same,  having  first  given  no- 
tice of  the  time  and  place  so  appointed  by  notice  in  writing,  over  their 
hands,  set  up  in  at  least  three  public  places  within  the  township  where 
the  said  vessel  is  held,  at  leastflve  days  prior  thereto,  and  also  served  at 
least  five  days  previously  upon  the  owner  or  master  of  said  vessel,  if  he 
'  can  be  fonnd  within  the  county ;  and  in  case  the  same  shall  be  con- 
demned, it  shall  be  sold  by  the  order  and  under  the  direction  of  the 
said  justices,  who,  aft«r  deducting  all  legal  costsand  charges,  and  pay- 
ing the  penalty  provided  for  by  the  first  section  of  this  act,  shall  pay 
over  the  remtunderof  the  proceeds  of  such  sale  to  the  owner  or  claimant 
of  such  steam  vessel  so  seized  as  afor«s^d ;  one-half  of  said  penalty 
shall  go  to  the  person  or  persons  making  the  seizure,  and  the  remainder 
shall  be  paid  to  the  treasurer  of  this  State  for  the  use  of  this  State. 

5,  And  be  it  eiuieted,  That  if  any  person  ur  persons  on  such  vessel 
aforesaid  shall  refbse  and  not  suffer  to  enter  the  same  or  resist,  before 
or  after  entering,  any  of  the  said  officers,  or  other  person  or  persons 
seizing  the  same,  or  otherwise  resist  them,  or  any  of  them,  in  the  law- 
ful seizing  of  the  same,  then  everj'  person  so  offending  shall  forfeit  and 
pa;  the  sum  of  fifty  dollars,  to  be  recovered  and  applied  in  the  manner 
jiereinbeforo  directed. 

C.  And  be  it  enacted,  That  the  sale  and  disposition  of  the  property 
seized  and  condemned,  as  provided  for  in  this  act,  shall  be  conducted 
in  tiie  same  manner  and  upon  the  same  notice  as  prescribed  for  tJie  sale 
of  personal  property  seized  under  execution  issued  under  the  act  of  the 
legislature  of  this  State  entitled  "An  act  constituting  courts  for  the 
trial  of  small  causes";  and  all  fish  and  property  of  a  perishable  nature, 
found  in  and  upon  said  vessel,  shall  be  sold  under  the  order  of  said  two 
justices,  by  giving  one  day's  notice  of  the  time  and  place  of  such  sale, 
by  settiug  up  advertisements  thereof  in  three  public  places  in  the  town- 
ship where  such  property  shall  be  held,  and  the  proceeds  thereof  applied 
in  the  same  manner  as  hereinbefore  provided. 

7.  And  be  it  enacted.  That  if  any  owner  or  claimant  of  said  vessel  or 
vessels  and  property  seized  as  hereinbefore  provided  for  shall  desire  to 
retain  possession  of  the  said  property  so  seized,  the  owner  or  claimant 
of  such  property  shall  notify  the  officer  or  officers  before  whom  the  case 
is  being  prosecuted,  in  writing,  and  request  that  the  property  so  seized 
shall  be  appraised  ;  and  the  said  officers  shall  bo  and  they  are  hereby  re- 
quired to  prepare  a  true  statement  of  all  property  coming  into  their 
hands  under  the  provisions  of  this  act;  and  upon  such  request  of  aaid 
owner  or  claimant,  three  disinterested  men  shall  be  appointed,  one  by 
the  officers,  one  by  the  claimant,  and  one  by  the  joint  action  of  the  two 
appraisers,  who  shall  appraise  said  vessel  aud  projterty,  the  same  to  be 
surrendered  to  said  claimant  on  bis  giving  bonds  for  the  amount  of 
such  appraisement,  with  good  and  suffleiont  security  for  the  Biimc  and 
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the  payment  of  all  fines,  costs,  and  expenses  connected  witli  ancli  seiz- 
are  and  prosecution,  otherwise  the  said  vessel  or  vessela  and  apparatoa 
to  be  held  as  security'  until  all  of  said  expeDses  incarred  Arc  fully  paid ; 
and  in  case  of  failure  on  the  part  of  said  claimant  to  comply  with  the 
provisions  of  this  section,  saiu  property  shall  be  sold  as  provided  for  in 
section  four  of  this  act. 

8.  And  be  it  enacted,  That  the  fees  and  costs  and  charges  under  this 
act  shall  be  aa  follows:  to  the  two  jnatices,  for  all  services  thereunder, 
five  dollars  each ;  to  the  person  mating  the  seiznre,  or  watchman  placed 
in  charge  of  said  vessel,  two  dollars  for  each  day  and  two  dollars  for 
each  night  that  services  shall  be  actually  rendered ;  to  the  person  put- 
ting up  the  advertisements  or  notices  or  serving  the  same,  fifty  cents  for 
each  notice  posted  or  served;  for  all  other  services,  tbe  same  fees  t^at 
are  p^d  in  justices'  courts  for  simOar  services. 

9.  And  ie  it  enacted,  That  this  act  shall  take  efi'ect  immediately. 
(State  of  Kew  Jersey,  Laws  of  1884,  chapter  96.) 


10*.-BRIBF  OF  TBB  OBJECTIONS  BLADE  BBFOBE  X.BOIV  ABBOTT, 
eoVBBNOB  OF  NEIT  JEBBEV,  TO  THE  "ACT  TO  PBOHIBIT  FHH- 
wma  BY  STEAn  TEBaBl.8  WITH  SHIKBBO  OB  PITBSe  «BfNBS  IH 
APTT  OF  THE  WATERS  WITBUN  THE  JtVRISBICTIOIV  OF  THE 
■TATE  OF  HEW  JEBSBY."      . 

Br  LOVIS  C.  d'HOnHBOITE.' 

1.  Tbe  bill  in  question  in  its  essential  features  is  similar  to  the  one 
vetoed  by  Governor  Lndlow  on  tbe  opinion  of  the  then  aa  well  aa  now 
attorney-general  of  the  State — aaid  opinion  being  at  present  on  record 
in  your  excellency's  ofBoe,  and  which  I  respectfully  desire  to  submit  aa 
part  and  parcel  of  this  brief  against  this  present  bill. 

2.  The  letter  I  wrote  to  Governor  Ludlow  under  date  of  January  26, 
188J,  a  copy  of  which  is  here  appended,  as  a  part  of  this  argnment. 

3.  This  present  bill  is  illegal  as  it  is  class  legislation ;  it  permits  one 
class  of  vessels  to  engage  in  the  s^d  fishing  and  use  of  deacribed  nets, 
while  it  exclndes  another  class  of  vessels  ttom  so  doing. 

4.  The  State  of  New  Jersey,  in  becoming  a  part  and  parcel  of  these 
United  States,  ceded  to  the  Federal  Government  the  right  to  make 
treaties  with  foreign  Governments,  and  in  so  doing  parted  with  neces- 
sary jurisdiction  in  all  matters  pertaining  thereto.  The  United  States 
Government  having  made  a  reciprocal  treaty  with  Great  Britain  to  per- 
mit the  citizens  of  either  country  to  flshwitbin  its  limits  established  by 
international  law,  tbe  State  of  "Sew  Jersey  cannot  pass  any  laws  con- 
fiicting  with  the  jurisdiction  of  tbe  Federal  Government,  thereby  an- 
nulling tbe  provisions  of  foreign  treaties. 

3  A>M>oUtion,  USt  John 

Li.ilzsdByGOOgIC 
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6.  The  proTisious  of  the  bill  are  against  sound  State  policy,  onjast  and 
discriniiiiatiug,  as  it  would  drive  those  engaged  in  fishing  with  steam 
vessels  to  take  out  foreign  registers  and  proceed  to  carry  on  their  busi- 
ness under  the  protection  of  a  foreign  flag. 

6.  The  bill  is  illegal  and  unjust  because  it  seeks  to  deprive  a  certain 
class  of  vessels  of  the  right  recognized  by  the  Federal  Government, 
-which  baa  registered  and  licensed  these  vessels  to  cany  on  the  fishing 
business  in  the  waters  within  the  scope  of  its  jurisdiction. 

7.  The  bill  in  its  provisions  is  arbitrary  and  against  the  principle  of 
all  bunian  laws,  for  it  actually  prohibits  in  section  2  a  steam  fishing 
vessel  with  its  fishing  gear  to  enter  any  port  of  the  State  under  pain  of 
confiscation  or  fine — whether  the  vessel  by  stress  of  weather,  accident, 
springing  a  leak,  or  in  any  distress  whatever,  should  be  canght  in  any 
of  the  waters  within  the  jurisdiction  of  tbis  State,  including  the  waters  . 
of  the  Atlantic  Ocean  within  three  nautical  miles  of  the  coast- line  thereof. 

8.  The  jurisdiction  of  any  State  along  the  sea-coast  cannot  exteud  be- 
youd  low-water  mark,  in  matters  relating  to  commercial  or  industrial 
pursuits  which  the  United  States  have  the  power  to  regulate  and  con- 
trol or  which  can  be  subject-matters  of  foreign  treaties. 


Br  ALFRED  GREEl«FIi:i.D, 

StHuirary  SecreUtrg  oj  the  Helton  ^Dolimalualtoii  Societf. 

On  the  11th  of  February,  1884,  the  steamship  Zealandia  arrived  £rom 
Amerioa  at  Auckland  with  one  million  whitefi^  ova.  The  mail  agent, 
in  whose  charge  they  were  placed,  instead  of  causing  the  box  to  be 
transhipped  with  the  mails  by  the  southern  steamer  then  in  port,  which 
left  Auckland  immediately  on  receipt  of  the  mails,  telegraphed  to  me 
asking  that  instructions  might  be  sent  to  the  secretary  of  the  Auck- 
land society  "what  t«  do  with  the  OTa.**  I  immediately  sent  on  urgent 
telegram  requesting  that  they  might  be  sent  by  the  first  steamer,  but 
the  meesage  did  not  reach  the  secretary  until  the  soutbeni  steamer  had 
left.  So  the  eggs  vex6  unfortunately  detained  in  Auckland  until  the 
14th,  when,  after  receiving  a  htah  supply  of  ice,  they  were  placed  on 
board  the  steamship  Takapnna,  which  arrived  at  Wellington  about 
3  o'clock  in  the  afternoon  of  the  15th.  The  ova  box  was  immediately 
transhipped  into  a  small  steamer,  which  left  that  evening  and  arrived 
at  kelson  at  9  a.  m.  on  the  ICth.  It  was  then  conveyed  to  the  society's- 
hatching-boxes  and  unpacked.  A  considerable  quantity  of  ice  was 
found  on  the  top  and  sides  of  the  trays.    Four  trays  were  taken  out  and 

*  Addrewed  to  Hod.  Tbomu  Dick,  WellingtoD,  Colonial  Socretsiyof  New  Zealand,, 
and  by  him  forwarded  to  Professor  Baird,  onder  date  of  MarcL  25.  I@ti4. 
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the  ovn  therefrom  placed  in  the  hatching-boxes.  The  temperature  of 
the  mosa  in  the  hex  was  44°  and  of  the  water  in  the  hatching-boxes  54°. 
Of  the  four  trays  taken  oat  the  eggs  In  the  first  two  were  a  good  deal 
caked  together,  although  apparently  not  dead.  The  others  looked  to  be 
in  good  condition.  As  soon  as  the  eggs  were  placed  in  water  hatching 
commenced,  and  the  next  morning  a  large  uomber  were  hatched,  bat  a 
very  large  proportion  of  the  eggs  were  foand  to  be  bad  uid  had  turned 
color.  The  temperature  in  the  hatching-boxes  had  increased  to  60°,  and 
a  few  days  afterward  was  as  high  as  66°. 

Qreat  difficulty  was  experienced  in  keeping  the  fry  in  the  boxes, 
although  fine  screens  were  used  for  the  purpose.  Bat  as  the  water  from 
the  boxes  discharged  into  the  society's  ponds,  the  fish  were  not  lost 

Immediately  after  the  four  trays  were  taken  out  the  remaining  fifteen 
trays  were  repacked  with  ice  and  sent  by  rail  24  miles,  then  by  express, 
ran  30  miles,  to  an  inland  lake,  called  Kotoiti,  and  a  place  prepared  in  a 
creek,  which  runs  into  the  lake,  to  receive  the  ova. 

Of  the  fifteen  trays  of  ova  placed  in  thin  creek  a  very  large  propor- 
tion hatched,  estimated  by  the  man  in  charge  at  two-thirds.  The  tem- 
perature was  not  taken,  as  both  thermometers  sent  np  wa«  broken,  bat 
the  water  is  much  colder  than  in  the  society's  boxes,  and  may  be  stated 
at  about  48°  or  50°. 

The  same  difficulty  was  experienced  .of  keeping  the  young  fry  in  the 
batching  place,  although  screens  were  used  as  in  1^  boxes;  and  most 
of  them  got  out  into  the  lake  a  few  days  after  hatching.  I  am  there- 
fore unable  to  report  on  the  growth  and  progress  of  the  fry,  except 
that  those  in  the  pond  are  growing  uid  appear  to  b«  thriving.  They 
have  been  frequently  fed  with  blood. 

Had  the  society  received  notice  of  the  ova  ooming,  more  complete 
arrangements  would  have  been  made  for  hatching,  and  the  resolts 
would  have  been  better  ascertained. 

In  ooacluaion,  I  have  the  honor  to  ask  you  to  be  kind  enough  to  eause 
a  copy  of  this  report  to  be  forwarded  to  Fro£cssorBaird,  of  the  U.  S. 
Fish  Commission,  with  the  thanks  of  this  society,  ae  pievioaBly  conveyed 
to  you  in  my  letter  of  the  21st  ultimo. 

Nelson,  N.  Z.,  Mardh  17, 1884. 


Bt  8.  J.  IdARTIIV. 

[From  letteTB  to  Prof,  a  F.  Baird.] 

The  cod  gill-net  fishing  is  most  over,  the  fleet  being  reduced  from  52 
to  8  sail.  Those  remaining  did  well  last  week.  The  boats  that  used 
nets  are  now  fitting  out  for  spring  fishing,  and,  had  there  been  more 
nets,  would  have  used  them  longer. 

OLonOESTEB,  Mass.,  April  13, 1884. 
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Tlie  remaiaing  cod  gill-net  flBhermen  are  doing  well.    Net  flfihiug  will 
probably  be  over  by  May  1. 
Gloucester,  Mass.,  April  20, 1884. 

The  cod  gill-net  flshing  for  this  aeason  ended  yesterday  moruiog. 
There  have  been  678,000  pounds  of  codfish  canght  in  the  cod  gill-nets 
during  the  month  of  April.  The  amonnt  of  fish  caught  in  nets  from 
October  1,  1S83,  t»  April  26, 1884,  has  been  large,  exceeding  the  catch 
inshore  of  any  previous  six  months.  I  have  from  time  to  time  given 
you  the  figures.  The  schooner  Morrill  Boy,  with  a  crew  of  seven  men, 
divided  into  two  gangs,  and  sis  nets  to  &  man,  began  its  winter's  work 
on  November  10, 1883,  and  has  landed  t4,300  worth  of  fish.  Each  of 
the  crew  made  (410  clear  of  all  expenses. 

Catching  fish  in  nets  is  exiiensive.  The  expenses  of  each  of  the  crew 
of  Morrill  Boy  were  tlOO.  The  nets  alone  coat  414.50  each,  and  glass- 
ball  anchors,  buoy  lines,  and  buoys  had  to  be  purchased. 

Five  boats  that  commenced  work  on  November  1, 1883,  with  a  total 
.of  forty-two  men,  did  good  work,  each  man  having  cleared  t400.  These 
men  fished  every  night.  The  expenses  of  each  of  these  men  were  also 
tlOO.  There  were  fifty-two  boats  which  used  nets  last  winter,  four 
hundred  and  sixty -eight  men  employed,  and  one  tiioasand  five  hundred 
and  s!xty.,j|^ts  used.  The  average  price  of  the  fish  landed  was  (2.50 
per  hundred,  and  t285  the  average  share  of  each  man. 

Gloucebtee,  Mass.,  April  37, 1884. 

Three  small  boats,  with  five  cod  gill-nets  to  a  boat,  set  their  nets  in 
Ipswich  Bay  last  week,  after  the  cod  gill-nett«r8  had  taken  up  their 
nets  for  the  season.  They  caught  38,000  pounds  of  large  codfish,  half 
male  and  half  female,  notwithstanding  there  were  two  days  that  they  did 
not  haul  their  nets.  If  all  the  netters  had  set  their  nets,  as  many  fish 
would  have  been  caught  last  week  as  was  taken  during  any  week  in  the 
winter.  I  do  not  know  how  long  the  fish  will  remain  in  the  bay;  here- 
tofore none  had  been  taken  later  than  May  1. 

Gloucebteb,  Mass.,  May  11, 1884. 

There  have  been  caught  in  cod  gill-nets  during  the  past  week  02,000 
pounds  of  codfish. 
Glodobbtbk,  Mass.,  ifoy  18, 1684. 

There  were  18,000  pounds  of  codfish  caught  in  cod  gill-neta  last 
week.    The  last  fish  were  taken  on  May  20. 
Glquoestee,  Mass.,  Jtfay  24,  1884. 

Daring  the  past  month  there  were  128,000  pounds  of  codfish  caught 
in  cod  gill-nets. 
Gloucesteb,  Mass.,  June  i,  1884. 
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Br  Pr«r.  J.  CO§8AR  EM'ABT.  M.  D. 

In  1862  Professor  Hnxley  arrived  at  the  ooncluBioo  that  herring  visit 
onr  shores  twice  a  year  in  order  to  spawn,  some  schools  arriving  during 
the  antamn,  while  others  make  their  appearance  daring  the  winter. 
The  herring  which  spawn  during  the  aatnmn  chiefly  fiequent  banks  on 
the  east  coast,  while  those  which  spawn  during  winter  are  most  aban> 
dant  on  the  west  coast.  A  report  of  the  Scottish  Fishery  Board  refer- 
riug  to  the  east  coast  8i>awQing-beds  was  published  in  Natnre  on  Novem- 
ber 29  last.  The  present  paper  deals  chiefly  with  theBallaatrae  spawn- 
ing-bed, which  lies  off  the  coast  of  Ayrshire. 

In  1862  Professor  Allman  made  some  Investigations  for  the  Scottish 
Fishery  Board,  and  succeeded  in  dredging  and  hatching  what  was  con- 
sidered herring  ova;  bnt  since  then,  although  impoi'tant  results  have 
been  obtained  by  the  German  and  American  CommissioDere  of  Fisher- 
ies, little  or  nothing  has  been  done  in  this  country. 

When  examining  the  Ballantrae  bank  the  author  of  this  paper  sac- 
ceeded  in  dredging  several  specimens  of  herring  ova  attachedto  stones, 
sea-weed,  and  sea-flrs.  These  stones  coated  with  eggs  varied  fhtm  6 
inches  to  1^  inches  in  length,  and  ftvm  4  inches  to  1  inch  in  breadth, 
bnt  in  all  cases  the  eggs  were  attached  to  a  comparatively  smooth  sur- 
face, and  they  were  arranged  either  in  low  cones  or  in  comparatively 
thin  layers  one  or  two  eggs  deep.  The  eggs  on  the  sea-flrs  were  always  at- 
tached in  small  clusters  about  half  an  inch  in  diameter  aronnd  the  stems. 
On  examining  the  spawn  found  on  the  stones  and  sea-weed,  embryos  at 
various  stages  of  development  were  at  once  visible,  some  of  them  appar- 
ently only  three  days  old,  while  others  bad  distinct  eyes,  and  ttom  their 
violent  movements  and  their  size  seemed  almost  ready  for  hatching. 
Some  of  the  egg-coated  stones  were  taken  to  the  University  at  Edin- 
bnrgh,  where  the  eggs  hatehed  on  March  16,  eight  days  after  their  re- 
moval from  the  spawning-ground,  and  to-day  (March  17)  they  are  thVee- 
eightbs  of  an  inch  in  length,  extremely  active,  and  swimming  fteely 
about  in  the  water. 

By  taking  sonndings  over  the  Ballantrae  bank  in  varions  directions 
it  was  ascertained  that  it  consisted  of  rock,  atones,  shells,  and  coarse 
sand,  and  that  the  depths  varied  from  7  to  13  fathoms.  The  outer  edge 
of  the  bank  shelved  at  most  points  rapidly  until  a  depth  of  17  £ftthoms 

*  Abstract  of  a  paper  read  at  tbe  Bojal  Societ;,  March  27,  and  pabllshed  in  Natiue, 
April  3,  1884. 
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was  reached,  and  at  this  depth  the  bottom  consisted  of  fine,  soft;  mud. 
Whileou  the  eaat  coastspawrnDg-grouDde,  exunined  dnring  Cbe  autumn, 
the  Borface  temperatare  in  moBtcaaes  varied  from  53°  F.  to  55°  F.  and 
the  bottom  temperature  from  62°  F.  to  64°  F.,*even  at  a  depth  of  40 
fathoms ;  the  temperatare  at  the  Ballantrae  bank  varied  ttovo  42°.8  to 
43^.8  F.  at  tbe  surface,  and  from  42°.8  to  43°.6  F.  at  the  bottom.  The 
correspoudiog  sarface  temperature,  however,  on  the  east  coast  during 
the  week  ending  March  8  was  from  2°  to  3°  F.  lower  than  at  Ballantrae. 

According  to  previous  observers: 

"  When  spawning  takes  place  natnraJly  the  eggs  fall  to  the  bottom 
and  attach  themselves.  But  at  this  time  the  assembled  fish  dart  wildly 
about  and  the  water  beoomes  cloady  with  the  shed  finid  of  the  milt. 
The  eggs  thus  become  fecundated  as  they  &11,  and  the  development  of 
tbe  young  ova  sticking  to  the  bottom  commeDces  at  once." 

Mr.  Mitchell,  Id  his  book  on  "The  Herring,"  referring  to  the  once 
famous  spawning-bed  off  Dnobar,  states  that — 

"About  Angust  30  the  shoals  began  to  deposit  their  spawn  a  short 
distance  from  the  harbor,  and  on  September  3  the  fishermen  fonnd  that 
a  very  large  body  of  herrings  remained  fixed  to  the  ground  in  the  prog- 
ress of  spawning,  the  ground  being  of  a  rocky  or  stony  nature." 

While  many  fishetmen  believe  that  herring  spawn  on  hard  ground, 
some  believe  that  they  also  spawn  on  a  clayey  bottom ;  and  while  some 
think  tliat  they  spawn  near  the  bottom,  others  affirm  that  they  spawn 
near  the  surface.  Having  secured  at  Ballantrae  a  large  number  of  lire 
herring,  some  of  the  largest  and  ripest  mates  and  females  were  placed 
in  a  large  wooden  tank  into  which  a  number  of  stones  and  a  quantity 
of  sea-weed  had  been  previously  introduced.  After  the  fish  had  been 
about  two  hoars  in  this  tank  the  stones  and  sea-weed  were  examined. 
Although  a  few  eggs  were  attached  to  both  stones  and  sea-weed  it  was 
quite  evident  tiiat  the  eggs  had  not  been  deposited  in  the  same  way  as 
those  found  on  the  stones  dredged  on  the  previous  day;  but  we  were 
not  surprised  that  only  a  few  isolated  eggs  were  found  on  tbe  stones, 
because  tbe  fish  had  been  disturbed  every  few  minates  by  the  pouring 
of  water  into  the  tank. 

On  reaching  Bothesay  the  hatching-boxes  and  live  herring  were  at 
once  transferred  fh>m  H.  M.  S.  Jackal  to  the  tanks — a  tank  into  which 
comparatively  little  light  entered  having  been  selected  for  the  ripest 
and  most  vigorous  herring.  In  about  half  an  hour  ^fter  they  were  intro- 
duced a  large,  full  herring  was  seenmovingalowly  about  the  bottom  of  the 
tank,  with  four  other  fish  makingeircles  around  her  at  some  distance  from 
the  bottom.  Appearing  satisfied  with  a  particular  stone  which  she  had 
evidently  been  examining,  she  halted  over  it  and  remained  stationary  for 
a  few  minutes  about  half  an  inch  fr^m  its  surface,  tbe  tail  being  in  a 
straight  line  with  the  tank  and  the  pectoral  fins  near  or  resting  on  the  bot- 
tom. While  iu  this  position  a  thin,  beaded  ribtmn  was  seen  to  escape 
from  the  genital  opening  and  fall  in  graceful  carves  on  the  surface  of 
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the  stone,  so  as  to  form  a  slightly  conical  mass  almost  identical  with  a 
cluster  on  one  of  the  stones  dredged  at  Ballantrae.  As  ibis  tittle  heap 
of  eggs  iDcreased — some  falling  to  the  left  side  one  moment,  while  others 
fell  to  the  right  the  next,  according  to  the  currents  in  the  water — the 
males  contiuned  circling  round  heratvarions  distances,  while  the  other 
females  in  the  tank  remaiDed  apart.  The  males  remained  trout  8  to  10 
Inches  above  the  bottom  of  the  tank,  and  formed  circles  varying  front 
18  inches  to  2  feet  6  inches  in  diameter.  Some  of  the  males  were 
swimming  &om  right  to  left,  others  from  left  to  right,  and  althongh 
there  was  no  darting  abont,  no  stmggling  among  themselves,  thero 
was  a  peculiar  jerking  of  the  tail  aa  tbey  performed  their  revolutions. 
Soon  the  object  of  this  peculiar  movement  was  sufficiently  evident. 
Three  or  four  times  during  each  revolution  each  fish  expelled  a  small 
white  ribbon  of  mitt,  which  varied  from  half  an  incb  to  three-quarters 
of  an  inch  in  length,  and  was  nearly  a  line  in  breadth  across  the  ceBter, 
but  iMiuted  at  both  ends,  and  somewhat  thinner  than  it  was  broad. 
These  delicate  ribbons  slowly  fell  through  the  water,  sometimes  reach- 
ing the  bottom  almost  undiminished  in  size,  but  in  most  instances  tbey 
had  almost  completely  dispersed  before  the  bottom  was  reached.  In 
this  way  the  whole  of  the  water  about  the  female  became  of  a  very  faint 
milky  color,  and  practically  every  drop  of  it  was  charged  with  sperms, 
as  was  afterwards  ascertaiued.  It  will  thus  be  seen  that  there  is  no 
attempt  whatever  on  the  part  of  the  males  to  fertilize  the  eggs  as  they 
escape  trom  the  female.  While  the  female  is  depositing  the  eggs  at  the 
bottom,  the  males  concern  themselves  with  fertilizing  the  water  in  the 
neighborhood,  and  it  will  be  observed  that  the  males  are  careful  to 
gnard  against  the  influence  of  corrents  by  forming  circles  around  the 
female  and  shedding  milt  on  the  way.  It  matters  little  how  the  car- 
rents  are  rttiyiing,  tbe^  are  bound  to  carry  some  of  the  milt  towarda 
the  eggs,  the  milt,  like  the  eggs,  sinking  thoogh  not  adhering  to  the 
bottom. 

This  then  is  the  natural  process  of  depositing  and  fertilizing  the  ova. 
of  the  herring  in  comparatively  still  water.  When  the  female  had  de- 
posited a  certain  number  of  eggs  at  any  given  spot,  she  moved  forward 
in  a  somewhat  jerky  fashion  without  rising  from  the  bottom,  and  as  she 
changed  her  position  the  males  changed  theirs,  so  that  the  female  wa» 
always  surrounded  by  a  fine  rain  of  short  sperm  ribbons.  A.  specimen 
of  Eydrallmannia  sent  from  Eyemouth  seems  to  indicate  that  the  female 
moves  about  among  sea-firs  and  sea-weeds  in  exactly  the  same  way 
as  she  does  among  stones.  On  each  stem  of  the  colony  there  is  a  clus- 
ter of  ova  abont  the  size  of  a  small  grape,  and  all  the  clusters  had  reached 
ou  arrival  the  same  stage  of  development  as  if  tbey  bad  been  deposited 
about  the  same  time  and  by  the  same  flsb. 

This  method  of  depositing  and  fertilizing  the  eggs  accounts,  I  think, 
for  all  the  eggs,  or  at  least  for  a  very  large  percentage  of  those  found 
attached  to  sea-flrs,  sea-weeds,  and  stones,  containing  developing  em- 
bryos. 
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When  a  female  was  depositing  her  eggs  she  was  very  easily  dis- 
tnrbed;  whenever  anytbiDg  was  introdaced  into  the  taok  she  at  once 
idarted  off.  Wbea  strong  carrents  were  made,  she  at  first  seemed  to 
apply  herself  nearer  to  the  bottom,  to  make  snre,  as  it  were,  that  the 
spawn  would  get  fixed  before  it  coald  be  carried  away  j  bnt  when  the  cur- 
rentti  were  farther  intensified  she  at  once  changed  her  position,  and  ar- 
rested the  escape  of  the  spawn.  A  spawning  feniato  was  held  immedi- 
ately under  the  surface  of  the  water  so  as  to  cause  the  spawn  to  escape. 
When  this  was  done  the  spawn  escaped  in  long  ribbons  consisting  of  a 
single  row  of  eggs.  So  firmly  do  the  eggs  adhere  to  each  other  that  in 
perfectly  still  water  the  ribbon  was  sometimes  over  a  foot  in  length  be- 
fore itbroke.  When  it  had  only  about  2  feet  of  water  to  travel  through, 
it  fell  in  wide  loops  at  the  bottom,  bot  when  it  bad  to  fall  over  3  feet 
the  chain  broke  up  into  numerous  segments  which  formed  an  irregular 
pattern  on  the  bottom.  From  experiments  made,  it  seems  the  further 
the  eggs  have  to  fall  and  the  longer  they  are  In  contact  with  the  water 
"before  they  reach  thebottom,  they  are  more  widely  dispersed,  and  have 
all  the  less  adhesive  power.  When  the  eggs  are  expressed  in  water 
moving  rapidly  in  various  directions,  the  chains  soon  break  into  short 
segments,  and  the  individual  eggs  and  the  small  groups  are  often  car- 
ried a  considerable  distance  before  they  reach  the  bottom. 

A  number  of  flat  stones  and  pieces  of  sea-weed  were  obtained,  and  a 
spawning  female  held  over  them  at  different  distances  in  stilt  water,  in 
-water  with  gentle  currents,  and  in  water  with  strong  cnrrents.  In  this 
-way  we  obtained  groups  of  eggs  whichTi  mimicked  in  a  very  striking 
manner  all  the  arrangements  of  the  eggs  on  the  stones  and  sea-weeds 
dredged  on  the  Ballantrae  bank.  When  gently  pressed,  a  beaded  rib- 
3K>n,  consisting  of  a  single  row  of  eggs,  always  escaped ;  when  there 
•were  no  currents,  it  formed  a  conical  heap ;  when  in  a  gentle  current, 
the  ribbon  fell  in  irregular  loops,  the  elements  of  which  rearranged 
themselves  80  as  to  form  a  fiattened  cone;  but  when  strong  currents 
acted  on  it  the  ribbon  was  broken  into  fragments  and  only  a  few  eggs 
succeeded  in  fixing  themselves  to  the  objects  introduced.  When  the 
currents  were  strong,  the  males  were  seen  not  only  to  swim  nearer  the 
liottom  but  to  expel  longer  ribbons  of  milt,  which  reached  the  bottom 
^before  getting  dispersed,  and  remained  visible  sometimes  for  ten  min- 
utes. On  gently  expressing  a  male  under  the  water  it  was  never  pos- 
sible to  expel  so  fine  or  so  short  portions  of  milt  aa  escaped  naturally, 
l>ut  it  was  extremely  easy  expelling  a  ribbon  ftom  18  inches  to  3  feet  in 
length,  measuring  2  lines  across  and  1  line  in  thickness.  Snch  ribbons 
fell  to  the  bottom  and  remained  almost  unchanged  for  nearly  two  hours. 
They  then  assumed  a  segmeuttd  appearance,  and  in  about  three  hours 
and  a  hulf  had  nil  but  di3api>eared. 

Eggs  were  allowed  to  escape  into  a  vessel  containing  fine  sand,  and 
into  another  containing  mud.  The  eggs  after  being  fertilized  under- 
nont  the-early  stages  of  development,  but  either  owing  to  their  moving 
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freeXj  about  with  the  sand  particles  or  owing  to  their  getting  coated 
over  witb  tbe  Band  and  mud  their  development  waa  arrested.  I  have 
not  yet  determined  finally  if  tbe  development  is  arrested  when  tbe  egg» 
are  detached  while  development  is  proceeding,  but  this  seems  ex- 
tremely probable. 

When  at  Ballantrae  I  noticed  that  the  trammel-nets  secured  often  more 
males  than  females.  Mr.  Wilson,  fishery  officer  at  Girvan,  informs  me 
that  the  ripest  fish  are  canght  in  the  trammel-nets,  while  most  of  the 
nuripe  fish  are  obtained  in  tbe  drift-nets,  and  that  at  tbe  end  of  the 
fishing  season  there  are  aboat  three  males  taken  for  every  two  females^ 
indicating  not  necessarily  that  the  males  are  more  abundant  than  the 
females,  but  rather  that  the  males  remain  longer  on  the  spawning- 
ground  ;  and  Mr.  Wilson  believes  that  herring  prefer  quiet  water  free 
from  strong  earrents  when  spawning,  and  that  when  the  weather  is  fin& 
the  herring  remain  long  upon  the  bank  and  deposit  their  spawn  lei- 
surely, but  when  there  are  strong  earrents  they  either  hurry  the  spawn- 
ing process  or  disappear  into  deep  water. 

As  to  artificial  fertilization  and  batching  I  found,  after  many  experi- 
ments at  Ballantrae,  that  tbe  best  leeults  were  obtained  when  both  tho 
male  and  female  were  held  onder  water  while  the  milt  and  ovaescaped, 
i  «.,  when  the  Qutoral  process  of  spawning  is  followed. 

An  ordinary  wooden  tnb  was  obtained  and  filled  witb  sea-water. 
Into  this  a  small  quantity  of  milt  was  OTpressed,  the  male  being  held 
completely  under  water  while  the  mitt  escaped.  A  glass  plate  was  then 
held  about  i  inches  t>eneatb  the  sorfoce  of  tbe  water,  and,  the  fe- 
male herring  being  held  abont  1  inch  beneath  tbe  snr&ce,  by  geutl» 
pressure  the  eggs  readily  escaped  in  the  characteristic  narrow  beade<l 
ribbon,  and,  by  moving  the  fish  over  tbe  snrface  of  the  glass,  either 
a  close  or  an  open  net-work  could  be  formed.  At  first,  where  one 
loop  crossed  another,  tbe  eggs  were  two  or  more  layers  thick,  bat,  either 
owing  to  the  weight  of  tbe  eggs  or  tbe  gentle  onrrents  set  ap  in  the 
water,  before  a  few  minutes  had  elapsed  the  eggs  formed  a  single  and 
almost  continuous  layer,  the  net- work  arrangement  having  disappefu^d. 
Tbe  plate  was  then  allowed  to  rest  for  two  or  three  miuntea  at  the 
bottom  of  tbe  tnb,  and  a  few  short  ribbons  of  milt  were  again  intro- 
duced. After  moving  the  plate  once  or  twice  across  the  top  of  tbe  tnb 
in  order  to  wash  off  any  scales  that  were  adhering,  it  was  placed  either 
in  a  hatching  or  a  carrying  box.  Many  tbousands  of  ova  treated  in  thia 
way  contain  extremely  active  embryos,  which  are  expected  to  hatch  on 
March  22  or  23. 

(Professor  Ewart  ezhibit«d  a  number  of  specimens  showlug  herring' 
eggs  attached  to  stones,  sea- weeds,  and  sea-firs,  and  some  of  the  herring' 
fry  hatobed  on  March  21  &om  the  eggs  artificially  fertilised  on  March  8.y 

LOHSON,  Maroh  27, 1884. 
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Br  nlABSHAlil.  HcDOHALD. 

On  May  19  I  forwarded  from  Central  Station,  Washington,  by  express 
to  Cold  Spring  Harbor,  New  York,  80,000  shad  eggs,  which  were  taken 
tcom  the  batching  jars  at  Central  Station,  and  were  twenty-four  honrs 
advanced  in  incubation.  The  eggs  were  placed  on  wire-bottom  trays 
and  secarely  packed  in  ice,  so  as  to  keep  down  the  temperatore.  The 
auucess  of  the  experiment,  as  reported  below  by  Mr.  Mather,  superin- 
teudent  of  Cold  Spring  Hatchery,  is  gratifying,  inasmuch  as  it  promises 
most  important  applicatioiis  in  the  development  of  the  work  of  shad 
propagation.    TTDder  date  of  May  30  Mr.  Mather  reported  as  follows: 

HA.T0HINO  SHAD  KOOB  IN  SPSIHG  WATER. 

This  experiment  was  a  complete  success.  On  May  20  I  received  the 
^,000  shad  eggs.  Tbey  arrived  at  6.2Q  p.  m.  and  were  put  in  the 
McDonald  jars  at  7.30  p.  m.  The  temperature  of  the  package  was 
£5°  and  of  the  water  GS°.  They  began  betcbiog  about  noon  on  the 
:^tb  and  finished  near  uoon  on  the  27th.  There  was  a  little  fungus  on 
«  small  bunch  of  dead  eggs  in  one  jar  one  morning,  but  no  trace  of  it 
in  the  otiiers.  The  mean  temperature  was  600.7  during  tbe  nine  days 
they  were  kept^  but  the  table  given  below  shows  that  on  two  days  only 
it  rose  above  that  ttgure,  and  on  one  of  these  it  rose  to  71°,  thus  making 
the  mean  temperature  higher  than  the  temperature  of  seven  days  out 
of  nine. 

The  78,000  trj  were  planted  in  tbe  Nfsseqnogae  Biver,  emptying  into 
Long  lelaad  Sound  betow  Smitbtown,  Suffolk  County,  New  York. 


Id  itiapmtm...: 
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WASHmaTOH,  D.  C,  June  16, 1884. 
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193.— RKPOKT  or  A  TBIP  StADB  BT  THK  FIIB  HA1TK  T*  T^B 
IiO^TEB  PABT  OF  CHBBAPEAKK  BAV,  TO  ASCBBTAIN  THB  CHAB- 
ACTBB  OP  THtt  PlflHBBIBi  FOB  SBAl»,  BBBBINC).  BTC^  IIV  TBIb 
BPBIN«  OP  IN84. 

By  Lieut.  W.  At.  WOOD,  V.  B.  N. 

[From  a  letter  to  Prof.  S.  P.Balrd.] 

lit  obedience  to  yoar  instrnctioiis  I  left  Washington  on  the  24tb  of 
April  on  a  cmiae  of  inveatigalion  as  far  as  the  month  of  the  York  Biver. 

I  Tisited  first  the  trap-nets  on  York  Spit  and  iu  the  Poqoasin. 

There  were  aboat  one  bnodred  and  eighty  traps  being  fished  here ; 
bat  the  fishermen  report  a  very  bad  season.  They  say  they  have  not 
taken  enongh  fish  to  pay  expenses.  At  this  particnlar  time  they  were 
taking  more  menhaden  than  anything  else.  They  report  having  noticed 
a  good  many  yonng  shad  in  their  nets  this  spring,  and  I  sacceeded  in 
finding  two  specimens  among  a  lot  of  recentlycanght  fish.  They  were 
respectively  about  6  and  6  inches  long.  The  probability  is  that  these 
Me  last  year's  yonng  fish  which  have  passed  the  winter  in  the  bay. 

From  York  Biver  went  to  Mobjack  Bay.  Found  here  one  hundred  and 
seventy  traps,  and  the  same  report  as  to  a  bad  season. 

The  next  point  was  tbe  month  of  the  Bappahannock,  where  we  found 
abont  twenty-nine  traps.    They  also  reported  a  poor  season. 

All  these  people  ascribed  the  poor  catch  to  the  prevailing  westerly  and 
northwesterly  winds  and  gales,  which  they  think  kept  the  fish  off  the 
shoals  and  in  deep  water. 

I  ran  over  to  the  Eastern  Shore  and  toacbed  at  Wattes  Island,  at  tbe 
month  of  Tangier  and  Poeomoke  Soands,  but  ooald  find  no  nets  being 
flsbed  there.  Then  retnmed  to  the  westward  and  entered  the  Great 
Wicomico.  Here  they  say  they  had  a  fairly  good  season  for  the  first 
two  weeks,  bat  that  they  had  done  bnt  little  since.  Aboat  fift?  traps 
fished  here.  At  all  these  points  abodt  the  same  number  of  traps  are 
being  fished  as  last  year. 

From  the  Great  Wicomico  entered  the  Potomac  again,  finding  rather 
fewer  nets  in  tbe  lower  part  than  last  year.  The  trap-Del  fishermen 
near  Mathias  Point  report  the  season  ae  so  fin-  not  good.  Mr.  Stooot, 
'who  fishes  two  traps,  says  tlie  biggest  eateh  for  one  day,  both  liets,  was 
one  hnndred  and  fifty  shad.  At  ihat  time  tbey  were  taking  a  good 
many  menhaden  of  a  fair  size. 

Mr.  Ewtng,  who  fishes  at  Windmill  Point,  tbe  lowest  seine  hsol  on 
tbe  Potomac,  reports  a  very  bad  season.  He  says  he  was  behind  in  Us 
expenses  until  a  week  or  ten  days  previous  to  my  vla^t,  i^ben  Qiey  had 
a  good  ran  of  herring,  and  be  was  etiftbled  to  catch  up.  Mr.  Bobb,  near 
Aqnia  Creek,  and  Mr.  Waller,  at  Olifton,  are  both  reported  to  have  done 
well  on  herring.    These  seines  all  ont  out  between  May  1  and  10 ;  but, 
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if  the  season  justifies  it,  Bobb  will  move  ap  the  river  and  fish  Sandy  Bai. 

The  gill-net  flshennen  in  the  Tipper  Potomac  report  a  &irly  good  sea- 
son on  shad.    The  first  catch  of  shad  in  the  bay  was  early  in  March. 

I  anbmit  herewith  a  table  showing  the  Dumber  of  traps  at  difiierent 
points  as  for  up  as  Indian  Head,  the  places  to  which  the  catch  is  cou- 
Bigned,and  the  maximum  andminimumtemperatures  of  the  air  and  water 
at  the  difTerent  places  visited.  I  find  the  fishermen,  as  a  rale,  call  one 
trap  a  net,  no  matter  if  there  are  Beveral  in  a  line,  such  as  might  lie 
called  a  single  net  of  several  traps.  In  this  table  it  is  the  namber  of 
traps  given  without  respect  to  their  location. 

In  i-egard  to  a  record  of  the  temperatures  at  these  places  daring  the 
Dshing  season,  I  can  suggest  no  better  observers  than  the  light'keei>ers. 
There  is  a  light  at  every  point  where  trap-nets  are  fished  extensively, 
and  I  believe  the  Commission  already  gets  reports  from  most  of  them. 
They  do  not,  however,  ftx)m  Point  Lookoati  which  I  consider  a  most  im- 
portant station  for  snch  observations,  patting  out  as  it  does  into  the 
bay  at  the  moath  of  the  Potomac.  There  is  a  new  Govemroeut  wharf 
at  this  light,  where  snch  temperatures  could  be  taken  in  deep  water  with- 
ont  trouble. 

Arrived  back  in  Washington  on  the  evening  of  the  28th  of  April,  aud 
secured  at  the  navy-yard. 

Fish  Hawk, 

Wathingttm,  D.  C,  April  30, 1884. 


TabJg  tiMuing  th«  plaett  tii\erefi*hing  teat  proMnaled  in  the  Potomac  and  Lov>er  Cketa- 
peahi,i»  tMe  »pring  of  1884,  (h«  hmmmt  of  »«li,  plaaet  of  oontigxment,  and  ttrnperaturet  of 
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IM.-THB  ■nVI.CBNCB  OV  ABTIPICIAL  PBOPAOATION  CPON  PBO- 
DlTOTIOIf  II.LVATBATB*  BT  THB  8Al.n«N  WOBK  OV  THE  HAC- 
BABBNTO  BITBB,  CAI^IVOBNIA. 

Br  CHA8.  W.  SMILKT. 

It  18  anderBtood  that  about  foar  years  are  reqaired  for  galmoQ  to  ma- 
tore.  I  would  therefore  place  the  yield  of  1877  opposite  the  planting  of 
1873,  and  so  on.  For  four  aacceaaive  yeara  the  yield  haa  been  nearly 
double  the  yield  of  the  years  precedingthe  artificial  propagation,  which 
commenced  in  1873.  This  appears  to  bare  resulted  from  annually 
planting  about  two  million  Cry.  The  planting  of  600,000  try  in  1873  and  in 
1874  appears  to  have  increased  th«  yield  by  abont  a  million  pounds 
each  year.  TSo  record  of  the  production  in  Sacramento  Biver  prior  to  1H7& 
is  obtainable,  but  it  is  known  to  have  been  less  than  six  milUon  pounds.' 

4t  aad  rtUoMtt 


'- 

UODth. 

Hunbm.    iYmi. 

Unmth. 

Knmber. 

»<».      11  »» 
None.         ISTS 

UI>,«M   1  1881 

wa.m    IMS 
3.  mow 

0^^ 

z,no.ooi> 

IS:S 

ie.»B7.0M 

Annaal  tMd  </  the  SaoranenU^  Bfnr  in  talaum  to  (ke  eamteHe*. 


T«rmdtog- 

PoDDib.     1                  YMrcDdbif- 

Pomdfc 

10iMT,W» 

Stia 

•.set,  ere 

i^i:B 

«.m»> 

■  Tb«  HlDum  were  *t  nnmeiniu  in  the  river  this  yew  ■■  la  ksf  pNTtaoi  yean,  bat  the  nuall  ddu- 
ber  t»keD  wm  doe  to  %  fend  between  the  flebenneo  uiil  the  ouman  u  to  the  pitoe  to  be  peld  for  tbe 
flih.  For  Ui»e  week*  In  the  height  of  the  HUoa  DO  0^  vers  Ukcn,  except  for  dally  coiuninpUDD  Id 
Ban  Fnnolioa  ud  other  mkikete. 

Pounds. 

The  average  yield  during  the  past  three  years  was 9, 596, 984 

Tbe  average  yield  in  1876  and  1876,  before  any  froits  of  fish- 
culture  could  have  appeared,  was 5, 206, 102 

Making  a  gain  per  annum  due  to  fish-culture  of 4, 391, 882 
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The  &8h  are  worth  50  cents  apiece  as  they  come  from  the  water,  their 
average  weight  being  7  ponnda  each, 

Valne  of  the  4^1,8Sapoiin(l8dne  to  flah  culture (313,706  00 

Cost  <rf  hat«hlDg  and  plaDting  2;600,009  fry 3, 600  00 

Annual  Det  profit 310,106  00 

The  expenditures  by  the  tJoited  States  Fish  Commission  on  this 
work  and  the  number  of  eggs  obtained  from  1877  to  1883  were  as  fol 
lows: 


FtK«ly«. 
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7,033.000 
10, 310,000 

0,100^000 
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Avence  coat  p«r  mlUlon  «cgs,  11,140. 

This  expenditure  was  gfreater  than  would  he  necessary  merely  to  in- 
crease the  supply  of  fish  in  the  river.  Of  the  37,293,000  eggs  obtained 
during  these  five  years  hat  11,000,000  were  used  to  produce  what  young 
were  returned  to  the  river.  The  other  26,293,000  eggs  were  sent  to  the 
Eastern  States  and  to  foreign  couutnea.  Additionally,  the  experience 
of  the  past  will  enable  the  commissioners  to  exercise  greater  economy. 
One  of  the  California  commissioners  stated  to  a  committee  of  the  legis- 
lature that  "  a  million  of  salmon  could  be  artificially  batched  and  placed 
in  the  river  for  less  than  )800;  and  if  it  were  desirable,  and  the  legis- 
lature made  sufflciert  appropriation,  the  commieisionera  could  fiU  the 
river  so  fvXl  of  salmon  that  it  vould  be  difficult  for  a  steamioat  to  pau 
through  them."  Considering  the  fact  that  food  does  not  have  to  be 
furnished,  these  fish,  coming  from  their  ocean  feeding-grounds  to  the 
rivers,  as  they  do,  merely  ttf  Spawn,  his  statement  may  be  wlthlD  tlie 
bounds  of  reason. 

Writing  under  date  of  January  6, 1882,  Mr,  B.  B.  Bedding,  of  San 
Francisco,  Cal.,  said :  "  Since  we  commenced  putting  young  salmon 
into  the  Sacramento,  Pitt,  and  McClond  Bivers  the  number  of  canneries 
with  money  havested  has  more  than  trebled,  and  more  persons  are  inveat- 
ing  money  in  new  canneries.  Bequests  are  coming  from  other  parts  of 
the  State  to  have  salmon  hatched.  Fish-hatching,  for  the  purpose  of 
supplying  food,  has  at  length  become  popular." 

U.  S.  F,  C,  WABHraoTON,  D.  C.j  AprU  16, 1884, 
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l«r^TABi:.BII  ■I.I.CB'rRA'riTB  of  THB  NDTBITITB  TAIiVB  OF  FlOt. 

Br  Prof.  W.  O.  ATWATEB. 

|3unnl«  o[  flih,  irhola  or  dnisvd.  and  of  ojriitua  &«.,  Inclnilliig  or  tned  tnaa  the  ahell.  »  ordlui- 
iiry»al<linIbeNB«YorkaadUlddleloini.  CoDD..  mukelB.  wen  found  lo  conUln:  1.  Refose:  Bonp, 
■btlls,  BDil  atber  Inedible  mUten.  2.  Edible  potUoa :  Water  and  nutiillve  sabiUuicu.  i.  iDiredi- 
enuofnntiitlTiBubaUiies  tnatHenU):  PisUln.  hta,  uibo-hidntes,  &o.,  ("noii-nitroKenoiuailnet- 
lteniansn").  ■BdmlDenJaMtrae— In  pttrta  lalOO  b;  welgbt,  >■  below  (DDtrienU-t- water -t-  ieftue= 
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Table  HI. — CoaparaiiTe  expeniiveneig  of  acival  tiulrienii  of  foodi,iniiitrattd  by  tottt 
of  protein, 

[TliecosUortbeDDtrlnita  (ictukl  nntrltlTe  iDgTcdlmUMn  ■  given  food  materUI  may  be  oompnted 
by  coapaiiiig  tbe  amonDta  of  the  eerenl  nntrlenti,  proleln.  Mii  uid  cwbo-hydntes,  ItoonUinB,  nith 
lu  muket  price,  one  pound  of  protehi  being  ■•■nmed  to  coat,  oo  tha  ■Terkgc,  flre  times  tt  mncb.  and 
a  pound  of  fats,  three  limes  m  much,  u  ■  pound  of  narbo-bydntea.  The  oompnted  coata  of  the  auEa 
nutrient,  a.0.,  pTOtein,  In  dlBUent  fooda,  thiuafibrdia  baala  for  oompaiing  (be  nUtlTe  eipenaiTeneM 
of  tbe  fooda,  aa  la  the  fignrea  below.] 
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lOS^HOW  TO  AVOID  A  BAFT   AB  nr»I»T  TASTK  AF  CABF. 

Br  E.  Z.  BUTCHER. 

[From  a  letter  to  Prof.  S.  F.  Balrd.  ] 

We  catch  large  boffiilo-flsh  sometimes  in  sammer,  iu  hot  weather,  oat 
of  ponds  with  mnddy  bottoms.  To  prevent  the  mnddy  taste  that  some 
complain  of  in  carp,  I  find  this  tbe  best  way :  Kill  the  fish  as  soon  as 
caught,  clean  directly,  soak  in  ice  water  a  few  minutes,  then  sprinkle 
with  salt  slightly,  and  hang  op  to  dry.  The  above  wUl  make  them  firm, 
stceet,  and  good,  I  know  whereof  I  speak,  as  I  have  bonght,  dressed, 
and  sold  fish  for  ten  yeats;  and  those  who  complain  of  carp,  if  dressed 
and  served  as  above,  would  not  know  them  as  the  same  fish. 

Solomon  Oitt,  Kaks.,  March  7, 1884. 
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Br  WM.  HAiaLEK. 

lu  obedieDce  to  iDetructioDB,  I  left  Washiogtoa  on  the  2SUi  of  Feb- 
ruary, 1884,  for  Florida,  for  the  purposeof  examining  the  rivers  of  that 
State,  and  to  ascertain  their  yield  of  sbad  and  the  possibilities  of  es- 
tablishing  shad-hatchiug  stations. 

I  anlTed  at  Jacksonville,  Fla.,  on  Saturday  morniBg,  March  1,  and 
proceeded  to  the  flsb  market,  in  which  I  found  29  shad.  From  the 
market  I  went  to  the  fish  dealers  and  discovered  4&  shad,  a  total  of  74^ 
of  which  number  bat  6  were  roe  sbad.  All  the  fish  were  very  small 
and  bard.  In  conversation  with  a  dealer,  he  informed  me  that  he  had 
not  shipped,  up  to  this  date  during  the  present  season,  more  than  300 
fisb,  whereas  fire  years  ago  he  shipped  ten  or.  twelve  thousand  by 
March  1.  X  also  made  inquiry  about  the  fishing  on  the  Saint  JohiiV 
River,  and  was  informed  that  no  operations  were  being  condnot«d  on  that 
river  this  season. 

Saint  Maby's  Biyeb. — On  the  afternoon  of  March  1 1  left  Jackson- 
ville for  Boulogne  Station,  which  I  reached  at  5.40  p.  m.  Spent  the 
night  there,  and  early  nest  morning,  March  2,  procured  a  boat  and 
went  up  the  Saint  Mary's  River  to  about  8  miles  above  the  railroad 
bridge.  Found  no  fishermen  on  the  river  at  all  in  that  location,  but 
saw  a  large  number  of  shad  "  washiog."  Betonied  to  Boulogne,  where 
I  spent  the  night. 

On  the  3d  of  March  I  proceeded  down  the  river  as  far  as  Calico  Hill, 
where  I  found  33  shad,  all  bard. 

On  the  morning  of  the  4th  went  still  further  down  the  river  to  Orange 
Bluff.  At  a  point  about  midway  between  Calico  Hill  and  Orange  Bluff 
found  five  men  fishing  bow-nets  for  shad.  They  averaged  about  15 
shad  each  on  a  tide.  At  Orange  Bluff  there  were  three  bow-nets  and 
one  gill-net.  The  former  averaged  abont  16  shad  each  to  a  tide  and 
the  latter  about  25. 

I  hired  a  man  and  boat  at  Orange  Bluff,  and  left  about  3  p.  m.  for 
King's  Feiry,  where  I  arrived  at  6  p.  m.  On  the  way  I  overtiauled 
three  bow-nets,  and  examined  33  sbad  which  were  all  bard.  At  King's 
Ferry  I  found  three  bow-nets  which  averaged  15  shad  each  to  a  tide. 
The  fish  at  this  point  were  very  fine,  the  roes  and  males  being  abont 
equally  divided. 

That  same  night,  Maroh  4,  overhauled  TO  sbad  in  three  gill-nets  be- 
longing to  Captain  Fisher,  between  King's  Ferry  and  the  Brick  Yard. 
Of  this  number  I  stripped  13  ripe  females  from  which  240,000  eggs 
were  obtained,  which  were  deposited  in  tibe  river. 

In  the  afternoon  of  March  5,  overhauled  54  shad  that  had  been 
caught  in  daylight.    Found  none  ripe. 
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March  6  examined  58  shad  taken  in  same  three  gill-Dets.  Fouud  d 
ripe  fish  from  which  were  taken  100,000  eggs,  which  were  also  placed 
in  the  river  between  Brick  Yard  and  King's  Ferry. 

Of  the  localities  examined  thus  far,  I  think  that  either  King's  Feny 
or  Bnck  Yard  would  be  the  best  point  for  establishing  a  shad-hatching 
station.  Captain  Fisher  commenced  operations  on  January  6,  and 
canght  9  shad  at  Brick  Yard  Lauding  on  January  18.  He  will  continue 
to  operate  nntit  April  15,  if  the  fishing  warrants  it.  I  was  informed 
that  on  March  9, 1877,  some  of  the  fishermen  on  the  Saint  Mary's  caught 
as  many  as  126  shad  in  two  hoara'  fishing.  The  net  used  was  a  bow 
net,  11  feet  deep,  8  feet  wide,  and  2-inch  mesh. 

Satilla  Biveb. — On  the  7th  of  March  I  left  King's  Ferry  for  Fer- 
naudina,  where  I  expected  to  receive  further  orders.  Bemained  at  this 
point  nnril  the  11th,  when  I  received  a  telegram  instructing  ine  to  go  to 
the  Satilla  Biver  and  examine  it  for  evidences  of  shad. 

Accordingly  I  left  Fernandina  on  the  lltb  for  Saint  Mary's,  Oa.,  for 
the  puriH)se  of  ai-certaiuing  the  route  to  Satilla,  and  to  secure  the  serv- 
ices of  a  guide.  This  having  been  accomplished,  I  leit  Saint  Mary's 
on  the  morning  of  the  13th  by  road  for  the  Satilla  Eiver,  where  I  arrived, 
at  JeEferson,  about  28  miles  above  Brunswick,  at  1  o'clock.  Procured 
a  boat  and  went  down  the  river,  but  found  no  shad  fisUermen  at  all. 
Interviewed  a  man  named  Henry  Thomas,  who  told  mo  that  be  had 
been  livingon  the  river  about  thirty  years,  and  before  sawmills  were  built 
on  the  river  they  used  to  get  25  or  30  fish  from  bow-nets  in  a  night's 
fishing,  but  that  now  shad  were  so  scarce  they  were  uuable  to  do  any- 
thing in  that  line. 

G«orge  Scott  informed  me  tbat  he  has  not  seen  a  shad  taken  on  the 
Satilla  for  six  or  seven  years.  They  caught  nothing  but  troutand  bream 
in  tbeir  bow-nets;  the  river  was  too  fall  of  logs  to  fish  gill-nets.  Gaptaiu 
Bichardson  expressed  the  same  views. 

Betnmed  to  Saint  Mary's  on  the  14tb,  and  proceeded  to  Fernan- 
dina to  report  the  result  of  my  investigations.  Received  telegraphic 
instractions  to  remain  at  Feniandlua  until  arrival  of  the  steamer  Fish 
Hawk,  which  was  due  there  the  18th. 

Fish  Hawk  work. — Fish  Hawk  arrived  in  the  morning  of  the  18th 
at  7  o'clock,  and  on  the  19th  she  went  up  the  Saint  Mary's  Biver  to 
King's  Ferry  and  selected  a  position  at  that  point  for  trying  to  catch 
shad  and  secure  eggs,  but  the  fish  in  this  run  of  shad  at  that  time  were 
very  "hard." 

On  the  20th,  I  went  up  the  river  as  far  as  Oalico  Hilt,  where  I  fished 
all  night,  but  canght  nothing  but  male  shad.  Beturned  to  King's  Ferry 
on  the  21st  and  joined  the  Fish  Hawk.  Found  a  telegram  instructing 
me  that  aa  soon  as  Fish  Hawk  was  located  to  proceed  to  Washington 
and  report.  I  accordingly  left  on  the  22d,  and  arrived  in  Washington 
on  the  m,oming  of  the  24th. 
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Kecommendations. — My  investigations  proved  that  the  beat  place 
for  capturing  shad  was  the  Saint  Marjr'8  River  between  King's  Ferry 
and  Brick  Yard,  and  if  a  vessel  properly  eqaipped  for  the  porpoee  oonld 
remove  the  logs  from  the  river  at  the  places  indicated,  I  think  a  suc- 
cessful season  woald  be  assured. 

A  hatching  station  might  be  located  at  King's  Ferry,  whertj  there  is  a 
large  saw-mill,  store  I'oi  supplies,  etc.,  and  plenty  of  whaif  room  on 
which  to  locate  a  steam-pump  and  hatching  cones.  Fuel  is  abundant 
and  very  cheap,  and  there  is  a  branch  railroad  to  Eillyard  Station. 

The  hatching  station  should  be  supplied  with  a  small  boiler  and  steati'- 
pnmp,  and  fifteen  cones  should  be  put  up.  To  run  this  station  success- 
fully, I  shoald  recommend  that  ten  men  be  assigned  to  duty  at  it. 
Lomber  is  very  cheap  at  the  mill,  should  any  be  needed. 

The  station  should  be  established  about  the  first  of  February  in  order 
to  give  plenty  of  time  before  the  flah  begin  to  run,  to  clear  properly  the 
hauls  and  reaches  on  the  river  of  logs,  so  there  should  be  no  impedi- 
ment to  the  drifting  of  the  gill -nets. 

i  should  also  recommend  that  two  sturgeon  nets  be  supplied — one 
above  and  one  below  the  gill-nets  and  seines  in  order  to  protect  them 
ttom  destruction  by  the  sturgeons,  which  are  very  plentiiiil.  These 
neta  should  be  12-iuch  mesh,  of  43-thread,  10  fathoms  long,  to  fish 
about  18  feet  of  water. 

Washihgtow,  D.  0.,  April  7, 1884. 


By  EDWARD  H.  THOMPSON. 

[From  tt  letter  to  Prof.  8.  F.  Baird.] 

I  mailed  yoo  yesterday  a  box  containing  specimens  of  the  AnguiUidtB 
(yonng).  Yesterday  morning,  while  working  up  material  on  the  "  Oel- 
atmi  (»r  Buzzard's  Bay,"  I  noticed  the  following  facts: 

West  Falmonth  Harbor  is  an  inlet  flrom  Buzzard's  Bay  and  terminates 
in  a  sandy  marsh  densely  carpeted  with  marsh-grasa.  Through  this 
marsh  a  narrow  ditch  baa  been  cut  to  drain  a  contiguous  cranberry  bog. 
The  ditch  has  of  late  years  been  completely  stopped  by  a  thick  plank 
placed  athwart  it,  thns  forming  a  complete  cttt-de-sac  The  plank  is 
above  common  tide-water,  but  is  generally  dripping  with  water  that 
trickles  through  fVom  the  bog  above.  The  part  of  the  ditch  of  which  I 
speak  is  hardly,  if  ever,  free  fWim  the  water,  which  comes  principally 
ftom  the  cranberry  bogs.  A  thick  black  mud  lies  on  the  bottom.  As 
I  passed  the  plank  I  noticed  upon  it  a  singular  appearance.  Approach- 
ing closer,  I  found  it  to  consist  of  a  large  number  of  tiny  eels  massed 
together  in  a  solid  bundle.  The  mass,  I  should  say,  could  have  been 
contained  in  a  pint  measure. 

FoEEsi  Hill,  W.  Falmouth,  Mass.,  JIfay  17, 1884.         ■  .,..,[,, 


BULLETIN  OP  THE   UNITED   STATES  P[8H   COMMISSION.     209' 


Tol.  IV,  IVo.  14.      Washington,  D.  C.     July  30,  1884. 


111.— AIVTOKI  PINTSCH'S  MOVABIiB  FIKH.WAT.- 

By  Dr.  M.  NOWICKl. 

At  Earczyo,  on  the  river  Poprad,  in  Hungary,  tliere  is  a  bigb  weir 
vhicb  prereDta  the  Babnon  getting  up  to  the  spawning  ground,  and  has 
tsansed  a  Calling  off  in  the  number  of  salmon. 

It  was  therefore  decided,  in  connection  with  the  attempt  which  was 
being  made  at  the  time  to  increase  the  salmon  in  the  Weichsel  district, 
to  open  up  the  Poprad  River  again  to  salmon.  Count  William  Migazzy, 
president  of  the  Upper  Hungarian  Fisheries  Society,  and  to  whom  the 
improTemeut  in  Hangarian  fisheries  owes  so  maoh,  took  steps  to  provide 
the  weir  with  a  salmon  ladder  at  bia  own  expense. 

The  cOnstmction  of  the  ladder  was  intrusted  to  tbe  forest  ofGcer  at 
Kurczyn,  Mr.  Anton  Pintsch,  who  carried  it  out  in  a  moat  creditable 
manner,  inasmuch  as  at  very  small  cost  be  made  a  wooden  mottojile  lad- 
der, which  he  attaches  to  the  weir  every  year  in  the  autumn.  Tbe  idea 
was,  at  any  rate,  an  original  one  as  compared  with  the  multiplicity  of 
kinds  of  fixed  ladders  of  massive  build,  thoae  iu  use  in  Oreat  Britain, 
for  example.  This  ladder  answers  admirably  in  practice,  and  met  with 
entire  approbation  from  the  members  of  the  Fish-breeders'  Confereuce, 
which  was  held  at  Dresden  last  year.  It  may  therefore  claim  to  be 
somewhat  particularly  described  here  and  brought  under  more  general 
notice,  especially  as  Mr.  Pintsuh  has  had  the  great  kindness  to  supply 
for  this  purpose  tbe  accompanyiDg  design  and  also  give  instnictions  iu 
the  use  of  the  ladder. 

The  wooden  weir  {a  b  c)  occupiea  the  whole  width  of  tbe  river,  about 
125  yards.  Its  face  (c)  rises  perpendicularly  to  a  height  of  over  3  yards 
in  a  low  water,  so  that  except  in  a  high  flood  the  difference  of  level  be- 
tween the  water  below  the  dam  and  that  above  is  too  great  for  salmon 
to  overcome,  and  for  just  this  reason  the  use  of  a  ladder  is  imperative. 
Tbe  broad  dam  head  {a  ft), 'with  gentle  slope,  is  boarded  horizontally ; 
its  ridge  (a)  is  horizontal  lengthways,  and  without  crown.  Below  the 
dam  are  several  deep  pools,  in  which  the  salmon  lie,  and  it  is  over  one 
of  these  just  below  tbe  weir  that  the  fish  paaa  ia  placed. 

The  ladder  (d  e)  has  pnrallel  sidea  (/),  and  a  level  bottom  {d  e)  ia  made 
of  strong  2^-inch  pla,uk8,  16  feet  4  inches  long,  3  feet  6  inches  wide.  The 
blocks  {g)  are  placed  widely  apart  to  allow  room  for  large  salmon  to 
move  about  between  them  easily.  Tbe  heigbtof  these  blocks  corresponds 
with  tbe  depth  of  water  required  for  salmon,  and  the  fall  is  that  of  tho 

'Fornardod  b;  tbe  author;  also  pabllHhed  in  Deutsche  Fieoherei-ZeUiimg,  April  29^ 
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floor  of  the  ladder.  The  ladder  rests  on  stroog  beams  {h),  and  is  kept  in 
its  place  by  several  small  posts  (i),  wliicli  are  let  into  the  beams.  Its  up- 
per end  is  supported  by  the  wood- work  (k  I),  and  the  lower  by  the  float 
or  platform  (n).  The  woodwork  (t  Ij,  close  to  the  front  of  the  dam  (c),  is 
lower  than  the  dam  edge,  and  consists  of  the  two  piles  {k)  aod  the  sup- 
porting beam  (I)  mortisetl  on  to  them.  The  beam  is  fastened  to  weir  by 
stroii;^  iron  clamps  {m,  1  inch  square),  which  go  through  it,  and  are  se- 
cured by  nuts  or  screw  ends  underneath.  On  this  support  {I)  the  up- 
per end  of  the  ladder  rests  free,  so  that  its  floor  is  level  with  the  top  of 
the  weir,  and  just  touching  it,  while  the  tildes  of  the  ladder  are  higher, 
•so  that  the  water  can  flow  down  between  them.    The  ends  of  the  sides 


(/",/),  where  they  meet  the  ends  of  the  gaides  (c,  c),  are  cut  at  angles 
(see  illustration)  to  permit  of  the  ladder  working  in  its  place,  as  the 
platform  rises  or  falls.  The  small  space  between  the  ladder  (d)  and  the 
edge  of  the  dam  {b]  can  be  covered  by  a  board  nailed  to  the  dam,  if  it 
was  necessary  to  prcveut  any  water  falling  through. 

The  platform  (n)  floats  on  the  surface  of  the  water,  and  is  held  fast 
by  the  two  bars  («  s)  which  are  fusteuod  to  hooks  in  the  weir  and  plat- 
form. The  platform  is  formed  of  several  8  iucL  to  9-inch  logs  of  well- 
reasoned  wood  {«),  These  are  fastened  together  by  the  stout  piece  (r), 
«n  which  rests  the  cross-beam  (o),  the  ladder  being  kept  in  place  by 
nails  in  the  supports  (p),  which  act  as  axles  on  which  it  works.    The 
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end  of  the  ladder  (e)  projects  beyoud  tlie  platform,  and  touclies  the 
surface  of  the  pool,  or  dips  into  it  a  little,  according  to  the  amouut  of 
water  flowing  over  the  ladder.  It  will  be  seen  that  as  the  water  rises 
or  falU  the  platform  rises  or  falls  with  it.  In  a  small  water  the  plat- 
form rest^  motionless;  but  in  a  hea^y  water,  forming  waves  under  the 
weir,  it  shall es. 

The  converging  gaards  (c,  t)  are  for  the  purpose  of  directing  the  water 
which  comes  in  at  u),  vnder  the  beam  z,  upon  the  ladder.  They  are  about 
12  inches  in  height,  and  provided  with  two  blocks,  like  those  in  the  lad- 
der ((?),  to  break  the  force  of  the  water,  and  enable  the  fish  to  get  over. 
The  object  of  the  beam  (z)  is  to  control  the  amount  of  water  passing  into 
the  ladder  at  w  (the  height  of  this  opening  being  only  about  6j  inches), 
and  prevent  too  much  water  flowing  over.  Id  spring  and  summer  high 
waters  prevail  in  the  Poprad,  enabling  the  salmon  to  get  over  the  high 
dam ;  but  in  autumn  there  is  generally  a  low  water,  and  the  ladder  is 
necessary  in  September,  October,  and  November. 

A  flood  does  not  injure  the  ladder  at  all,  but  the  winter's  ice  would 
tear  it  away;  so,  as  it  is  easily  taken  down,  it  is  theu  ta^en  away  and 
put  so  that  the  platform  gets  dried  well  by  the  sun.  The  woo<l-work 
{k  I)  is  left  in  its  place,  as  being  out  of  danger  from  ice. 

The  construction  of  the  ladder,  including  wood,  iron,  and  labor,  costs 
only  $15  at  Knrczyn,  and  the  cost  of  removal  and  replacing,  with  any 
necessary  repairs,  about  $3  or  $3.50.  The  ladder  has  only  been  used  two 
autumiis,  and  Mr.  Fintsch  has  often  had  opportunities  of  seeing  salmon 
ascending  it  without  difficulty.  Before  it  was  put  up  he  had  frequently 
noticed  numbers  of  salmon  collected  in  the  pools  belon-  the  dam,  and 
making  vain  efl'orts  to  get  over  it,  and  at  last  getting  caught  by  the  fisher- 
men. But  since  the  ladder  has  been  in  use  the  salmon  are  rarely  seen 
waiting  in  this  way,  as  it  enables  them  to  get  up  at  once.  Model.^  of 
this  ladder  are  in  possession  of  the  Galician  Fisheries  Society,  the 
Austrian  Fisheries  Society  in  Vienna,  and  the  German  Fisheries  Soci- 
ety in  Berlin,  and  drawings  of  it  have  been  sent  to  Engldud  and  Amer- 
ica. As  a  movable  and  cheap  salmon  ladder  it  seems  preferable  to  tbe 
costly  fixed  affairs.  With  the  necessary  modifications  required  by  differ- 
ent conditions  in  dams  and  rivers,  it  oflera  exceptional  advantages,  espe- 
cially where  expense  is  a  consideration,  and  there  is  not  much  water  to 
play  with.    These  are  my  reasons  for  recommending  it. 

Ceacow,  April  27,  188i. 

REMARKS  ON  PINTSCH'S  FISH-WAY  BY  BbCsSOW. 

The  question  of  movable  salmon- ways  has  been  discussed  among  fish- 
eulturists  for  some  time,  and  the  problem  seems  to  have  been  solved  in 
a  very  simple  and  happy  manner  by  tbe  above-menfioned  invention  ; 
only  it  will  be  necessary — 

(1.)  To  weight  the  platform  or  raft  n  n  with  some  stones,  so  it  may 
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sink  deeper  into  the  water,  and  that  the  foot  of  the  ladder  may  contain 
more  water; 

(2.)  To  increase  the  height  of  the  opening  ic,  which  is  only  16  centi- 
meters, to  25  centimeters,  because  otherwise  a  large  salmon  cannot  slip 
through  helow ;  and 

(3.)  To  place  the  diverging  walls  on  the  weir  v  t>  somewhat  wider 
apart  at  the  upper  end,  or,  in  other  words,  to  make  the  opening  w  to 
somewhat  longer,  so  as  to  get  more  water  into  the  ladder  and  make  it 
easier  for  the  fish  to  ascend. 

NOTE  on  PJNTSCH'S  HOYABLE  SALMON  LADDER,  BY  S.  B.  MAB8T0N. 

In  a  recent  account  of  salmon  flahiug  in  Scotland,  I  referred  to  the 
dams  on  the  river  Don  in  Aberdeenshire  as  preventing  the  ascent  of 
salmon,  except  in  high  waters.  Being  of  opinion  that  there  is  often  not 
much  good  done  by  merely  describing  a  disease  unless  you  can  also 
suggest  a  remedy,  I  said  if  any  of  my  Aberdeenshire  readers  desired 
it  I  would  give  some  account  of  the  McDonald  flsh-way.  f^veral  gen- 
tlemen asked  me  to  do  so.  Kow  the  only  objection  that  I  could  think  of 
aa  likely  to  be  raised  against  the  McDonald  pass  was  its  expense,  which 
would  probably  be  very  high.  But  in  the  Germau  Fischerei-Zeitang 
of  April  22, 1  &nd  an  account  of  a  movable  ladder  inventetl  by  Anton 
Pintscb,  forest-officer  of  Kurczyn,  in  Hungary.  This  ladder  is  tUUy 
described  in  the  German  Gazette  by  Dr.  M.  Nowicki,  of  Cracow,  and  it 
eeems  to  me  to  be  in  everj'  way  well  worthy  of  trial  in  this  country. 

It  seems  to  me  that  we  are  much  indebted  to  Mr.  Piutsch  for  invent- 
ing, and  Dr.  Kowicki  for  describing,  such  a  very  practical  and  ex- 
tremely cheap  salmon  ladder.  It  can  hardly  fail  to  succeed  if  used  on 
such  rivers  as  the  Don  in  Aberdeenshire,  at  the  horrible  weir  at  Arma- 
tbwaite  on  the  Eden,  at  Totoes  weir  on  the  Dart,  and  other  similar 
places  where,  except  in  heavy  waters,  salmon  cannot  pass  up-stream. 

Fishing  Gazette,  May  24, 1884. 


By  MARSHALL  KIcDONALD. 

One  hundred  catfish  were  sent  to  Arizona  with  the  recent  shipment 
of  1,000,000  shad  for  the  Colorado  Eiver,  Of  these  10  reached  destina- 
tion and  were  delivered  to  Commissioner  Gosper,  at  Prescott,  Anzoua, 
who  will  deposit  them  in  the  Colorado  River. 

United  States  Fish  Commission, 

Division  of  Distribution,  June  28, 1884. 
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I13.-AN  AOrBNTVBE   WITH  A  WHALB  IN  THE  BIVER  TAV,  SCOT. 
LAND." 

By  Capt.  J.  Vr.  COLLINS. 

A  somewhat  remarkable  adventure  with  a  whale  took  place  in  tbe 
river  Tay,  on  the  east  coast  of  Scotland,  iu  the  early  part  of  January, 
1884.  The  appearance  of  a  whale  in  such  a  locality — some  distance  up 
a  river — may,  I  think,  be  considered  extraordinary,  especially  at  this 
time  when  tbe  eager  pursuit  of  man  bas  done  much  toward  reducing 
tbe  numbers  of  the  larger  cetaceans,  and  has  also  rendered  them  shy 
and  wary  of  approaching  such  places.  It  may,  however,  be  explained 
that  during  December  and  Januarj'  tbe  estuary  of  the  Tay  was  swarmiug 
with  young  herring,  and  tbe  whale  followe<!  these  iu  and  continued  to 
feed  on  tbe  flsh  for  fivp  or  six  weeks  previous  to  the  attack  which  re- 
sulted in  bis  death.  The  appearance  of  a  whale  on  a  part  of  the  Scot- 
tish coast  famous  for  its  whalemen,  attracted  considerable  attention, 
and  several  att«mpts  were  made  to  effect  its  capture  by  crews  of  Dundee 
whale-boate,  but  the  wbale  constantly  eluded  those  who  were  pursuing 
it.  On  one  occasion  it  came  within  4C0  yards  of  Bronghty  Ferry, 
where  it  "  breached,"  leaping  clear  of  tbe  water.  This  action  on  the 
part  of  the  whale  was  like  the  leap  of  a  salmon,  though  less  active.  It 
rose  almost  perpendicularly  till  clear  of  the  water,  canting  to  one  side 
as  it  fell.  It  then  swam  down  stream,  as  if  to  leave  tbe  river,  but  sub- 
sequently returned. 

On  Monday,  January  7,  a  determined  effort  was  made  to  kill  the  whale, 
which  was  seen  that  morning  about  10  o'clock  off'  Bronghty  Ferry. 
Three  boats,  one  of  which  was  a  steam  launch,  and  the  others  six-oared 
rowing  boats,  started  in  pursuit,  heading  out  towanl  where  it  had  last 
been  seen.  As  the  steam  launch  had  arrived  near  to  the  2fewcomhe 
Buoy,  the  whale  came  np  to  blow  close  by.  The  men  were  on  the  alert, 
and  as  the  black  back  rose  above  the  surface  the  harpooner  threw  his 
iron,  which  was  buried  in  tbe  shoulder  of  tbe  whale.  A  flag  was  im- 
mediately hoisted  on  the  funnel  of  the  little  steamer  to  announce  to 
the  crews  of  the  other  boats  that  she  was  "  fast."  This  was  encourag- 
ing, and  the  rowers  gave  way  to  overhaul  the  launch,  reaching  which 
the  boats  were  taken  iu  tow.     The  stniggle  made  by  the  wbale  after  it 

*  The  Account  here  given  of  tbe  appearaDce  of  a  whale  in  the  Ta;F,  tlie  attack  niada 
npon  It,  atid  iU  siibseqnent  death,  baH  beeu  compilni  from  oowttpaper  clippings — 
chieB;  from  tbe  Kdlnbur);h  Hcotsman— n-litch  were  seat  me  by  Mr.  T.  F.  Robertson 
Carr,  of  Edinburgh,  Scotland.  Tbe  facia  coulained  in  tbe  newaimper  accountii  have 
been  atricttj  adhered  to. 

It  may  lie  mentioned  as  a  jiarallet  case  to  that  given  here,  that  in  the  city  hall 
(KatfahaUB)  of  Bremen  there  is  a  picture  of  a  whale  that  was  killed  in  tbe  river 
Weser,  near  Bremen,  in  the  seventeenth  century.  From  this  it  would  appear  that 
whales  occagionally  venture  some  distance  np  estnarieB  when  in  pursuit  of  food. 
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vas  first  stmch  waa  far  less  violent  than  w&a  expecced.  For  some  time 
it  swam  along  so  leisurely  that  a  row-boat  could  keep  up  with  it,  and 
there  would  then  have  been  little  difficulty  in  getting  iu  another  iron,aR 
the  "  fish  "  rose  every  two  minutes  or  so  to  blow.  The  shallowness  of  the 
river  made  it  impossible  for  the  whale  to  go  down  any  distance  below 
the  surface,  as  it  would  doubtless  have  done  iu  deeper  water,  and  as  it 
did  not  run  fast  the  whalemen  kept  a  short  liue,  only  seven  or  eight 
fathoms  being  paid  out. 

After  it  was  struck,  the  wbale  headed  for  Broughty  Ferry,  and  in  about 
flt'teeit  minutes  was  off  Ihat  place.  The  weather  was  fine,  the  water 
smooth,  and  large  crowds  of  people  had  assembled  to  witness  the  chase. 
Off  Lucky  Scanp  it  was  deemed  desirable  to  get  in  another  harpoon. 
For  this  purpose  one  of  the  rowing  boats  pulled  ahead  of  tli<>  steam 
launch.  As  the  whale  rose  to  blow  at  short  intervals  it  was  not  long  be- 
fore a  favorable  opportunity  presente^l  itself,  and  as  its  back  came  above 
the  water,  the  large  gun  at  the  boat'a  bow  was  flred  by  the  harpooner, 
the  "  iron"  getting  well  "  fast".  Up  to  this  time  the  whale,  feeling  it.-* 
way  down  river  towanl  the  sea,  had  not  exhibitetl  any  remarkable 
speed.  When  struck  by  the  second  hari>oon,  however,  it  displayed 
some  of  its  power  in  a  determined  effort  to  escape.  It  seemed,  how- 
ever, U)  be  somewhat  dazed — "  gallied  "  as  whalemen  call  it — for  it  swam 
in  zigzag  directions,  occasionally  going  at  quite  a  moderate  speed  and 
then  rushing  through  the  water  at  a  tremendous  pace.  It  was  thought  at 
this  time  that  the  second  iron  had  reached  its  "life,"  and  that  the  boats 
would  meet  with  success,  for  the  whale  began  to  spout  blowl  iu  consid- 
erable quantities,  coloring  the  water  in  his  wake  a  reddish  tinge.  The 
flurry  cuntinned  for  some  time,  the  whale  making  desperate  rushes* 
hither  and  thither  in  the  vicinity  of  Lucky  Scaup,  until  it  at  last  seemed 
to  get  its  bearings  on  the  south  side  of  the  channel,  and  started  seawanl 
again,  keeping  that  side  of  the  river.  It  was  now  going  at  so  rapid  a 
pace  that  the  last  boat  to  fasten  lost  its  hold  and  was  quickly  left  far 
astern.  As  at  the  btgiuning,  the  steam  launch  was  now  the  only  boat 
fast,  though  the  second  row-boat  still  hehl  on  to  the  steamer's  stern. 
As  there  was  danger  that  the  launch's  harpoon  might  also  draw,  the 
crew  of  the  row-boat,  by  great  exertions,  pulled  ahead  of  the  steamer, 
and  taking  advantage  of  a  favorable  opportunity,  fired,  the  iron  getting 
well  "tast."  The  whale,  notwithstanding  it  had  been  spouting  blood 
for  some  time,  seemed  to  start  off -seawanl  with  renewed  energy  alter 
it  had  been  strnck  the  third  time.  The  whalemen  did  their  best  to 
ftirther  disable  the  ''fish," firing  rockets  at  it  whenever  its  back  rose 
above  the  surfiiee. 

In  the  meantime  the  boats  had  been  lost  sight  of  by  those  who  were 
ou  the  river  side  at  Droughty  Ferrj-.  When  it  became  generally  known 
that  the  boats  had  fastened  to  the  whale  it  was  thought  best  to  send  a 
steaui-tug  after  them  to  render  any  assistance  which  might  be  required. 
Accordingly  the  tug  Iron  King  sfiirtcd  down  the  river  o;irly  in  the  after- 
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noon  and  overhanled  the  whale  at  tlie  mouth  of  the  Tay,  not  far  ftom 
the  Buddonness  lighthouse.  No  time  was  lost  in  sendiog  forward  the 
wLnlfl-boat,  which  the  steamer  had  picked  up,  and  it,  too,  was  soon  fast. 

Between  3  and  i  o'clock  the  harpoon  line  of  the  steam  launch  was 
got  on  board  of  the  tug,  which  then  shut  off  steam.  Thus,  iu  addition 
to  the  two  boats  and  launch,  the  whale  had  the  larger  steamer  to  pult 
along.  But,  despite  this  weight,  it  exhibited  a  wonderful  amount  of 
euergy,  swimming  swiftly  about  for  a  time  in  varjous  directions.  The 
crews  of  the  boats  improved  every  chance  to  attack  the  whale,  the  keen- 
pointed  lances  being  repeatedly  thrnst  into  it  almost  to  their  sockets. 
From  the  wounds  the  blood  flew  in  ail  directions,  giving  the  surround- 
ing water  a  crimson  tint.  Meantime,  instead  of  Buccumbiug,  as  one 
might  expect,  it  continued  the  flurries  for  several  hours,  sometimes, 
heading  seaward  aud  then  retracing  its  course  up  the  river.  In  the 
course  of  its  struggles  the  whale  rose  under  one  of  the  boats  and  lifted 
one  end,  with  its  crew,  entirely  out  of  water,  but  luckily  no  damage  was 
■  done. 

In  the  meantime  the  steam  launch  was  sent  off  to  Dundee  to  procure 
a  supply  of  bomh-lances  and  rockets.  By  the  time,  however,  that  the 
lauQch  reached  the  river's  month  with  the  new  equipment  of  whaling 
implements,  night  hnd  fairly  set  in,  and  the  weather  being  thick  added 
to  tlie  darkness,  so  that  no  trace  of  the  whale  and  its  pursuers  could 
be  obtained. 

The  crews  of  the  tng  and  whale-boats  had  done  theirbest  tokeep  the 
"fish"  inside  of  the  estuary  until  the  launch  returned,  knowing,  too, 
that  if  once  outside  they  would  have  less  chance  to  kill  it:  but  in 
this  they  failed,  and,  what  made  it  worse,  in  the  attempt  they  parted 
two  of  their  harpoon  lines.  This  was  specially  unfortunate,  for  ther^ 
were  no  more  harpoons  left  ou  board  the  boats.  Nothing,  theretbre^ 
could  be  done  hut  to  let  themselves  be  towed  along,  and  wait  for  th** 
"  flsh  "to  tire  himself  out.  Heading  along  the  uorlhern  side  of  the  Tay,. 
the  whale  took  a  run  over  the  shoal  water  of  theGaaBank,andby  tbta. 
means  temjiorarily  shook  off  the  steam-tug,  which  was  obliged  to  let  go, 
fearing  to  bring  up  on  the  bank  if  she  held  on.  Between  C  and  7  o'clock 
in  the  eveunig  the  bar  of  the  Tay  was  crossed  and  the  struggling  ceta- 
cean headed  oft'  into  the  ofteu  sea. 

Ttie  tug  had  been  watching  an  opportunity  to  get  hold  again,  and 
when  deep  water  was  reached,  about  an  hour  after  she  let  go,  she  got 
fast  to  the  Hue.  At  first  the  whale  headed  oft'  toward  Bell  Kock,  on  an 
easterly  conrse,  but  after  awbilestruck  off  iu  a  northerly  direction.  It 
was  evidently  somewhat  confused  as  to  the  course  it  should  take  to  es- 
cape from  the  land,  for  after  getting  almost  off  Montrose,  about  mid- 
night, it  changed  to  the  opposite  direction  and  again  started  for  Bell 
Bock.  This  was  passed  at  a  distance  of  about  four  miles,  and  when  the 
whale  had  reached  a  position  within  six  or  seven  miles  of  the  Carr  Bock, 
which  les  at  the  month  of  the  Firth  of  Forth,  it  again  changed  ita 
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course  and  swam  in  a  uortberly  direction  up  the  coast.  As  soon  as  day 
l>rokti  the  harpooa-gun  was  loaded  with  an  iroD  bar  foor  feet  long,  and 
tbia  wii«  discliarged  into  tbe  body  of  tbe  wbalc.  Two  marliuspikes 
were  sent  after  the  bar,  aud  these  were  followed  by  all  the  iron  nuts  and 
boKs  that  could  be  found  on  board.  At  first  these  seemed  to  have  con- 
sidetable  cllect,  for  about  8  o'clock  in  the  morning  the  whale  stopped 
running  i'ast,  settled  down  le\'el  with  the  water,  and  rolled  from  side  to 
aide,  inspiring  tbe  whalemen  with  the  hope  that  it  would  boon  die. 
But  atter  a  few  miuiites  of  comparative  inaction  the  whale  started  olf 
ugaiu  with  such  great  energy  that  it  pulled  tbe  barpoou  line  in  two  at 
about  liitlf-past  8  o'clock  a.  ni.,  when  Ihe  boats  aud  tug  were  nearly  half 
way  between  Bell  Eock  and  SL  Andrews.  This  was  certainly  dis- 
couraging to  the  boats'  crews  to  see  Ihc  "  fish,"  which  they  had  so 
confidently  counted  on  killing,  going  olf  free.  They  could,  however,  do 
nothing,  except  to  steam  along  after  the  whale,  hoping  that  it  might 
Goou  die  from  its  numerous  wounds,  or  that  an  opportunity  might  otter 
to  get  hold  of  tbe  end  of  one  of  the  harpoon  lines  that  trailed  behind  in 
its  wake.  Unfortunately  the  wind  soon  began  to  breeze  up  shaiply 
ftom  the  eastward,  and  a  choppy  sea  getting  up,  the  chase  had  to  be  re- 
luctantly abandoned. 

On  the  return  of  tbe  tug  and  boats  it  was  reported  that  tbe  wbale 
was  a  banipback  [Megaptera  sp.),  and  it  was  estimated  to  be  (30  to  70 
feet  long,  with  flos  9  or  10  feet  in  length. 

But  this  animal,  which  had  shown  such  wdnderful  vitality  and  pow- 
ers of  endurance,  though  it  escaped  from  its  would-be  captors,  was 
mortally  wounded,  and  a  short  time  later  its  floating  carcass  wiis  picked 
up  aud  towed  into  Stonehaven  by  some  Gourdon  fishermen.  It  was 
sold  at  public  auction ;  and,  according  to  there  ports,  the  sale  was  tbe 
occasion  of  quit«  a  lively  competition  between  Professor  Struthers,  of 
Aberdeen  University,  who  wished  to  obtain  the  whale  for  scientific  pur- 
poses, and  Mr,  Charles  Ferrier,  Green  Market,  Dundee,  who  wished  to 
secure  it  for  public  exhibition.  Bidding  commenced  at  £10,  and  the  price 
rose  gradually  till  it  was  knocked  down  at  £226  to  the  latter  gentleman. 
Professor  Struthers  has  arranged  with  Mr.  Ferrier  to  get  the  skeleton 
of  the  whale  for  Aberdeen  University  after  it  is  unclothed. 

Tbe  tug  Excelsior  went  to  Stonehaven  for  the  purpose  of  removing 
the  carcass.  A  strong  hawser  was  attached  to  the  tail  of  the  monster, 
and  the  Excelsior  steamed  slowly  around  to  Dundee.  Tbe  wbale  was 
towed  underneath  the  TO-ton  crane  at  Victoria  dock.  To  tbe  unin- 
itiated the  task  of  raising  the  animal  from  the  water  to  the  quay  seemed 
an  impossibility,  and  it  was  confidently  asserted  that  it  would  have  to 
lie  in  the  water  all  night.  Those  who  bad  the  matter  in  baud,  how- 
ever, quietly  proceeded  with  tbeir  operations.  The  huge  tail  was  first 
gently  lifted,  and  a  big  chain  coiled  around  it.  An  attempt  was  to  be 
made  to  lift  tbe  fish  from  the  water  by  the  tail.  It  was  freely  asserted 
that  it  would  never  stand  tbe  strain,  but  would  tear  asunder  In  the 
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process.  On  the  signal  being  given,  the  crane  'was  set  in  motion.  It 
rose,  foot  by  foot,  and  vhen  at  last  it  was  altogetlier  clear,  tbree 
ringing  cUeers  were  8)>ODtaneoiisly  given  by  tlie  spectators.  As  it 
bung  in  mid-air  its  huge  proportions  were  set  off  to  full  advantage,  and 
the  spectators  bad  a  fine  view  of  the  form  and  appearance.  While  it 
was  banging  thus  suspended,  its  length  began  gradually  to  increase 
from  the  month  downwards.  At  first  it  was  thought  that  it  was 
stretebing  out  by  its  own  weight,  but  a  closer  examination  showed 
that  It  was  tbe  tongue  that  was  hanging  down.  The  weight  was  too 
great,  and  tbe  tongue  fell  into  the  dock.  Two  lorries  were  set  ready 
to  receive  the  carcass,  and  after  several  attempts  it  was  placed  in  po- 
sition. Having  been  securely  fastened,  eighteen  horses  were  yoked  to 
tbe  lorries.  The  "fish"  much  improved  in  appearance  after  being 
taken  out  of  tbe  water.  Tbe  fins  and  tail  were  white,  the  glossy  skin 
appearing  beautiful  in  tbe  moonlight.  The  time  occupied  in  lifting  the 
"fish  "out  of  the  water  was  a  little  over  an  hour.  While  susiwnded  from 
the  crane,  ready  to  be  lowered  on  tbe  lorries^  one  of  tbe  engineers  was 
hoisted  up  to  the  index  of  tbe  craue,  and  ascertained  that  the  "fish" 
weighed  16  tons  8  cwt.  Tbe  whale  was  exhibited  in  East  Dock  street, 
Dundee,  for  a  few  days.  It  is  stated  that  several  scientific  gentlemen  in 
diiferent  parts  of  the  country  are  anxious  to  secure  the  skeleton. 
WASHiNaTON,  D.  C,  May,  1884. 


114.-Cl;i.TIVATINf)  TBOUT  IN  OBBOON. 

\ 

By  B.  F.  DOWELL. 

[From  a  latt«r  to  M,  McDonald.] 

I  have  just  commenced  cultivating  trout  near  Portland,  Oreg.  I  have 
a  large  spring  and  a  good  creek  for  trout,  and  I  wish  to  obtain  the  most 
approved  apparatus  for  hatching  tbe  eggs.  I  hatched  in  tbe  William- 
son box,  last  spring,  12,000  eggs,  and  tbe  young  fry  are  doing  very 
well. 

Large  flue  s|K)tted  trout,  weighing  6  to  15  poundseacb,  were  caught 
last  mouth  in  Applegat«  Creek,  10  miles  south  of  this  place.  Tbey  were 
ascending  the  creek  to  spawn.  I  bought  several  of  them  which  were 
full  of  eggs.  They  are  called  by  the  fishermen  here  Koguu  Biver  trout. 
I  thiuk  tbey  are  of  the  same  species  as  these  in  California,  which  are 
called  tbe  rainbow  trout."  I  intend  to  manipulate  some  of  their  eggs 
next  year  and  ship  them  to  my  hatching  house  and  ponds  at  Portland. 
Tbey  are  very  delicious  in  flavor  and  nearly  equal  in  size  to  tbe  silver- 
sides  of  tSe  Columbia  aud  Willamette  Rivers  in  North  Oregon. 

jAOEaoNTiLLB,  Oreg.,  June  11,  1884. 


I,  in  all  probability,  Salmo  gairdneri.—T.  H.  BkaK. 


^lOOgle 
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Br  Dr.  E.  STEBLINO. 

[From  &  letter  to  Prof.  S.  P.  Boird.] 

As  you  seem  to  be  collecting  for  the  Natioual  Museum  everything 
that  pertaiQs  to  fish  and  fishing,  I  bend  a  laodiug-net,  flsb-spear,  gaff- 
hook,  and  ^h-lioe  dryer,  all  of  home  make.  The  landing-net  is  not  such 
as  is  made  by  the  manipulator  of  the  salmon  or  trout  rod,  but  such  as 
did  good  service  among  the  Lake  Erie  Islands  some  fifteen  or  more  years 
ago,  when  black  bass  averaged  from  3  to  5^  pounds  each,  and  blue  pike 
{Lucwperca)  by  the  thousands  from  5  to  20  pounds  each.  With  a  school 
of  the  former  ranging  from  one  to  many  hundreds  there  was  uo  time  for 
playing  with  the  split  bamboo.  It  was  "bait,  yank,  itnd  hist  in"  5U0 
pounds  of  this  fish  iu  part  of  a  day's  fishing;  and  this  was  lively  work 
and  glorious  futi.  The  many  friends  at  home  who  partook  of  the  harvest 
of  the  lake  will  agree  with  him  and  cry,  "  Bepeat,  old  flsher-friend;  the 
pot  and  frying-pans  are  again  em]>'y.'' 

'f  he  pound  nets  have  little  to  do  \t  ith  the  depletion  of  the  black  bass 
among  the  smaller  islands  of  this  group,  as  in  many  cases  they  are  not 
set  witliia  several  miles  of  them.  This  depletion  is  caused  entirely  by 
hook  and  line  fishing.  I  have  never  known  a  black  bass  to  be  t:ikeu  iu 
a  gill  net.  This  fish,  a  few  years  so  numerous  and  of  full  weight,  is  now 
fosi:  disappeariog,  aud  when  found  in  the  market  ruus  fh>ni  one-half  a 
pound  to  2^  pounds  each.  To  be  sure,  there  are  a  few  out-of-tbe-way 
places  where  they  hold,  to  a  certain  extent,  their  own  in  size  and  num- 
ber, but  this  will  continue  only  for  a  short  time  in  the  future. 

The  blue  pike  used  to  go  in  such  immense  schools  as  to  destroy  the 
bass  fisbiug  while  on  the  grounds.  They  are  a  lazy  fish  on  the  hook 
compared  with  the  former  and  alford  little  sport  to  the  angler.  They 
drive  the  bass  away  by  their  numbers  and  voracity,  so  that  if  he  is  not 
fishing  for  the  market  and  wishes  to  continue  his  bass-fishing,  he  must 
change  bis  locality.  However,  there  is  some  excitement  in  pulling  iu 
two  or  three  10  or  lo-ponnd  pike,  especially  if  you  wish  to  see  great  ex- 
panse of  glass  eyes,  extended  gills,  shark  like  teeth,  and  a  maw  large 
enough  to  take  in  thefishhimself,  but  it  soon  becomes  more  than  work — 
monotonous. 

The  landing  net  was  of  my  invention.  The  maker  of  it,  often  furnish- 
ing several  tiir  his  customers,  proposed  to  have  it  patented,  to  which  1 
agreed,  but  unfortunately  for  us,  ou  application  to  the  Pateut-Oftice, 
some  one  had  been  there  tor  the  same  purpose  ten  years  before  us.  The 
nets  were  identical,  only  mine  had  the  best  arrangement  fur  attaching 
it  to  the  handle. 
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tt  is  rare  to  find  the  bine,  yellow,  goggle-eyed,  wall-eyed,  or  white 
pike  {all  the  same  fish,  Lucioperoa,  only  variations  of  the  Bame  species, 
the  result  of  diflerencein  theirsurroandings,  neither  does  the  difference 
in  structure  amount  to  anything  more,  aud  perhaps  not  as  macb)  on 
the  market  averaging  more  than  1^  pounds  from  the  upper  lakes,  per- 
haps 2  iMiunds,  aud  all  scarce  at  that,  10  to  14  cents  a  pound  undressed. 
Twenty-five  years  ago  you  could  bay  a  15-pound  fish  for  a  quarter  of  a 
dollar,  and  pay  a  good  price  at  that. 

Cleveland,  Ohio,  May  27, 1884. 


Bjr  MAX  VON  DEIH  BOBNE. 

{From  n  letter  to  Prof.  S.  F.  Bnird.] 

You  will  recollect  that  you  kindly  sent  to  me,  in  the  fall  of  1883,  by 
Mr.  George  Eckerdt,?  large-mouthed  and  75  small-moutbed  black  bass. 
In  consequence  of  the  long  passage  the  greater  part  of  the  lot  died,  so 
that  I  had  this  spring  3  large-mouthed  old  fish,  and  10  small-mouthed 
two-year  old  bass. 

To-day  I  bad  the  satisfaction  of  finding  that  the  three  large  &sh 
had  spawned,  and  the  pond  actually  swarms  with  fry.  I  have  caught 
with  a  small  net  more  than  2,000  and  have  put  them  into  another  pond 
which  is  free  from  other  fish. 

I  have  no  doubt  that  next  spring  the  small-mouthed  bass  will  spawn, 
aud  that  the  experiment  will  be  successful.* 

BeemeucSbn,  Gbemany,  June  15, 1884. 


llt.-TBilN8POBTATION  OF  CI.AM8  AND  OV8TBB8, 

By  B.  E.  C.  STEABNS. 

[From  a  letter  to  Richftnls  &  Harrison,  San  FrsDcisco,  Cul.] 

In  reply  to  your  question  as  to  the  best  method  for  transporting  clams 
and  oysters,  I  would  say  as  to  clams  that  they  are  in  my  opinion  more 
difficult  to  handle  than  oysters,  and  further,  that  the  abundance  of  sev- 
eral varieties  of  clams  on  the  west  coast  of  America,  from  and  in  Puget 
Sound  south  along  the  coast  at  many  points  to  San  Diego,  would  not 
warrant  the  experiment. 


*  Auotlier  offoit  vvjis  muile  this  year  to  send  black  bass  to  von  dem  Borne  in  charge 
of  Captain  BriaDd,  of  tlio  Freiinh  line  of  steamers  from  New  York.  Mr  Blackford  de- 
livered 40  busH,  March  20,  od  the  steamer  n-ith  orders  to  leave  them  at  the  Havre 
Aqnarium  subject  to  order  of  von  dem  Bome.  Unfortunately  the  fish  all  died  at 
sea  in  tranHit.-C.  W.  S. 
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As  to  tlie  oysters  which  yon  speak  of  as  occurring  at  one  of  the  Ku- 
rile  Islands,  if  to  be  sold  for  immediate  coiisamptiou,  the  large  ones 
{adult)  are  what  you  want.  If,  od  the  other  hand,  you  intend  to  plant 
them  for  subsequent  business  purposes  the  smaller  ones  are  better — 
safer,  measurably,  to  transport,  &c. 

As  to  what  place  you  had  better  plant  them  in,  I  am  not  prepared  to 
answer,  as  I  do  not  know  the  conditions  or  peculiarities  of  the  regiou  in 
the  Kuriles  which  enter  into  the  particulars  of  the  habitat.  It  would  be 
prudent  to  bear  in  mind  that  these  and  similar  mollusks  do  not  stand 
heat  well.  The  «ooI  season  of  the  year  woold  be  best  for  the  exiwri- 
ment. 

The  oysters  should  be  put  in  rather  oi)en  crates  and  mixed  in  with 
rock  or  bladder  weed,  and  frequently  watered  with  sea-water  en  route  ; 
kept  shady  and  cool  all  the  time,  and  jarred  or  shaken  as  little  as  pos- 
sible, and  planted  where  they  will  be  covered  by  the  tide  to  the  extent 
that  prevails  In  their  native  bed  ;  and  as  a  suggestion  I  should  think 
that  near  the  head  of  Drake's  Bay,  on  the  coast  north  of  San  Francisco 
Bay  ^which  yoii  will  see  by  the  maj)  contains  a  "  bight,"  as  the  sailors 
■call  it),  with  a  rocky  or  shelly  bottom,  would  or  might  be  a  good  place. 

After  planting  you  will  have  to  look  out  and  protect  the  bed  from  the 
star-fishes,  periwinkles,  and  whelks  which  are  as  fond  of  oysters  as  the 
^euns  homo. 

If  you  shonkl  deem  it  best  to  attempt  the  experiment,  please  have 
jour  men  collect  any  and  all  shells  as  well  as  some  of  the  larger  indi- 
viduals of  the  oysters,  and  send  the  same  to  this  Institution  so  that  we 
may  examine  them  here. 

U.  S.  NATIONiX  MUSBXTM, 

Washingtony  D.  C,  June  13,  1884. 


By  J.  S.  YFABHEB. 

Just  one  mile  firom  where  I  write  a  bold  spring  issues  from  under  a 
rock  and  sends  out  so  considerable  a  stream  that  it  affords  power  for 
an  old-fashioned  saw-mill  three-fourths  of  a  mil©  from  the  spring.  Just 
a  few  rods  from  where  I  am  writing  fish  8  to  10  inches  iu  length  are 
caught  as  they  come  up  stream.  Last  year  I  saw  a  water-snake  leav- 
ing the  creek  with  a  fish  about  5  inches  in  length,  just  as  described  by 
Mr.  Xye,  in  Fish  Commission  Bulletin,  1883,  page  196.  I  killed  the 
snake,  rescued  the  fish,  and  returned  it  to  the  water,  but  it  seemed  to 
be  too  badly  wounded  to  recover.  The  snake  was  making  way  for  a 
place  of  safety  where  it  might  devour  its  prey. 

JoNESBORo',  Tenn.,  June  14, 1884. 
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By  GWTNN  HABBIS. 

[Prom  a  letter  to  Col.  M.  HcDooald.] 


Nnmberof  shadlaodeduid  inspected  in  Washington SSlrlll 

Number  ofsbod  landed  at  Alexandria,  Va 74,00& 

Number  of  sbad  landed  at  Georgetown 670 

Namber  of  shad  shipped  b?  steamer  Corcorao' 19,000 

Knmber  of  tthad  shipped  to  Baltimore  by  steamer  Sne 9,200 

Nnmbecof  shad  sold  on  the  different  aborea  and  ftom  trap-nets 13,600 

Total  number 347,461 

HEBBINa. 

Number  of  herring  landed  and  inspeoted  in  Washington 5,640,612 

Number  of  herring  landed  at  Alexandria,  Va 9,998,000 

Number  of  herring  landed  at  Qeocgetown 200,000 

Number  of  herring  shipped  to  Baltimore  b;  steamer  Sne 58,000 

Number  of  herring  sold  on  thedifierent  shores  and  from  trap-nets 1,400,000 

Total  nnmber 10,296,818 

The  first  berriog  of  tlie  seasou  was  caught  Febmaiy  18th.  The  first 
shad  was  taken  od  March  3d. 

The  herriDg  product  shows  an  increaae  of  1,307,551  on  the  catch  of 

1883,  while  the  shad  figures  indicate  a  decrease  of  32,335  as  compared 
with  the  figures  of  1883.     (See  page  13  of  present  volume.) 


By  L.  T.  WHEELEB. 

[From  a  letter  to  Prof.  S.  F.  Baird.] 

I  have  DOW  bad  three  years  and  a  half  experience  iu  the  raising  and 
hatching  of  German  carp,  and  it  may  be  that  my  experiments  may  be 
worth  something  to  others,  particularly  in  the  South. 

All  still-water  ponds  should  be  as  deep  as  possible  so  as  to  prevent 
stagnation  and  to  insure  a  certain  supply  of  water  when  the  rainfall 
is  aloue  to  be  depended  upon. 

As  it  is  next  to  impossible  to  keep  out  native  fish,  I  had  to  resort  to 
partially  artificial  means  to  hatch  and  protect  carp.  I  have  adopted 
the  following  plan  with  eminent  success : 

About  the  1st  of  May,  having  first  procured  a  quantity  of  long  sea- 
moss,  I  tie  it  iu  small  bunches  and  lay  it  inshallow  water  near  the  bank, 

'These  flgarea  were  taken  from  the  account  fnrnislied  bj  the  clerk  of  the  steamer. 
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attacbiag  it  safely  to  tLe  bank  wliere  it  will  bare  as  good  an  exposure 
to  the  8un  as  possible ;  carp  Trill  not  spawn  in  the  Bbdde.  By  the  5tb 
of  May  ill  tliis  latitude  (32?)  tbe  carp  will  begin  to  spawn.  Tbey  may 
be  seen  in  Rreat  iinmbers,  flntteriog  near  tbe  banks  in  shallow  water, 
and  they  will  be  sUre  to  find  tbe  moss  and  to  deposit  inuunierable  eggs 
upon  it ;  tbe  eggs  will  adhere  to  the  moss  from  three  to  four  days  and 
then  dropoff.  To  protect  the  eggs  and  the  young  fh>m  tbe  ravages  of 
other  fishes  I  constructed  boxes  10  feet  long  and  5  wide.  The  gunnels 
orstde  pieces  are  1  by  12  witb  a  good  water-tight  bottom.  Tbe  ends  of 
these  boxes  are  made  of  wire  cloth  snfSciently  fine  to  prevent  the  escape 
of  the  smallest  carp  and  to  admit  a  constant  Sow  of  ftesh  water.  The 
bottoms  are  covered  au  inch  deep  with  pure  sand.  When  placed  iu  the 
water  they  sink  until  tbe  water  stands  from  6  to  8  inches  deep  in  tbem. 
As  soon  as  I  discover  the  eggs  on  tbe  moss  I  gather  up  tbe  moss  and 
lay  it  in  these  boxes,  putting  weight  enough  on  to  keep  it  barely  under 
the  water.  In  eight  or  ten  days,  according  to  the  temperature  of  the 
water,  the  young  will  be  seen.  It  is  best  to  anchor  these  boxes  in  tbe 
middle  of  the  pond,  where  they  will  be  subjected  to  the  action  of  the 
wind  and  waves  and  have  as  fair  an  exposure  to  son  as  ]>08sible.  After 
the  young  are  two  or  three  weeks  old  tbey  should  be  protected  firom 
tbe  midday  sun.  It  is  wonderful  how  mauy  can  be  hatched  iu  a  box  of 
the  size  given.  As  the  growth  increases  they  should  be  divided  and 
kept  until  they  are  large  enough  to  take  care  of  themselves,  which  will 
be  in  two  or  three  months,  if  there  are  game  fish  in  the  pond.  I  com- 
mence  feeiling  when  a  month  old  by  sprinkling  com-meal  in  the  boxes, 
bnt  not  enough  to  leave  a  residuum. 

Carp  do  not  spawn  in  this  climate  until  they  are  two  years  old,  and 
at  three  tbey  spawn  enormously.  They  begin  by  the  5th  of  May  and 
run  fi-om  three  to  five  days  only.  I  had  only  one  that  was  as  late  as 
the  25tb  this  year.  I  did  not  observe  it  spawning  but  one  day,  though 
I  watched  it  closely  day  and  nigbt.  I  placed  all  the  spawn  of  this  one 
in  a  box  by  themselves ;  yesterday  I  bailed  the  water  out  of  this  box, 
straining  through  a  wire  sieve  \  it  is  simply  wonderful  how  many  young 
there  are — too  many  to  count.  I  am  now  selling  the  young,  having 
sold  to  one  man  1,000  at  $15  per  hundred,  and  have  demand  for  every 
one  that  I  can  batch. 

I  have  given  the  cultivation  of  tbe  carp  the  closest  attention,  en- 
deavoring to  dud  out  tbe  most  simple  way  to  hatch  and  protect  tbem, 
and  one  that  any  farmer  could  understand  and  adopt  without  requiring 
much  time  or  attention.  I  have  been  eminently  successful,  and  there 
is  no  reason  why  others  should  not  be.  My  oldest  carp  are  now  three 
aud  a  half  years  old  and  I  expect  to  exhibit  one  at  the  fair  in  New  Or- 
leans that  will  weigh  thirty  pounds. 

COBSICANA,  TEK.,  July  1,  1884. 
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Br  LAFLIN  St  CO., 

ITholefale  Dealers  in  (hjatertt  and  Fi»h. 

[FroDi  a  letter  to  Prof.  B.  F.  Baird.  ] 

We  would  respectfully  call  your  atteut  ion  to  the  size  of  tbe  whitefish 
DOW  being  caagfat  at  Saint  JoBepb,  Mich.  A  flnberman  tells  an  that 
three  years  ago  large  quantities  of  young  whiteflah  wereputin  the  wat«r 
there.  This  spring  the  same  whitefish  are  being  taken  out  by  the  tons. 
Tbe  fifih  are  small,  only  half  grown,  and  will  not  endure  warm  weather 
long  after  being  taken ;  tbey  are  aboat  S  or  9  inches  in  length.  If 
they  were  allowed  to  grow  another  year  they  would  increase  in  quan- 
tity and  the  same  fish  be  a  No.  1  fish.  The  reckless  waste  of  tbe  fish  is 
due  to  tbe  men  fishing  there  with  small  mesh  gill-nets.  We  are  told 
some  of  the  meshes  are  only  3J  inches.  If  there  was  a  national  law  pre- 
venting the  using  of  any  gill-neta  less  than  4^  or  4§  inches  mesh,  these 
small  fish  would  escape  and  mature  into  good  solid  fish.  The  majority 
of  regular  fishermen  around  the  lakes  favor  stringent  laws  preventing 
the  taking  of  small  fish,  hut  take  no  steps,  as  they  don't  want  to  incur 
the  ill-will  of  their  neighbors  who  use  small  nets. 

CHinAGO,  III.,  {So.  40  State  street),  April  25,  1884. 

We  send  you  a  sample  in  alcohol  of  the  quality  of  whitefish  caught 
at  Saint  Joseph,  Mich.  You  can  see  the  fish  are  immature,  and  if  not 
caught  for  one  or  two  years  more  would  become  large,  besides  increasing 
in  numbers  by  spawning.  No  State  law  will  reach  these  parties,  for  the 
reason  that  State  or  city  officers  will  not  push  people  when  they  depend 
on  their  popularity  at  home  for  appointment  or  election,  and  l>eside8 
the  mischief  is  done  outside  of  the  jurisdiction  of  the  State  of  Michigan. 
Michigan  City  does  nearly  as  much  fishing,  and  that  is  in  the  State  of 
Indiana.  At  the  northern  end  of  the  lake  it  would  be  hard  to  determine 
which  State  had  jurisdiction,  Michigan  or  Wisconsin.  In  many  cases 
flshermeu  go  20  and  30  miles  away  to  fish  and  bring  tbeir  fish  with  steam- 
tugs  to  shipping  points.  They  could  easily  prove  if  arrested  in  one 
State  that  fish  were  caught  in  the  waters  of  another  State.  A  national 
law  cooldbeeuforcedinmany  places  by  the  Life  Saving  Service  assisted 
by  the  revenue  cutters.  To  limit  the  size  of  meshea  of  both  pound  and 
gill-nets  for  next  season  would  work  no  hardship  on  fishermen,  as  they 
renew  their  seines  each  spring.  Tbe  fish  are  literally  caught  out  in 
Lake  Michigan,  and  where  there  ought  to  be  a  large  source  of  food  sup- 
ply to  a  rapidly  filling  country,  it  is  beiug  foolishly  wasted  by  a  few 
men  to  make  a  living  for  the  time  beiug,  wbo  do  not  intend  to  stay  in 
the  business  permanently. 
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A  law  onght  also  to  be  enacted  regalating  the  depth  of  water  in 
which  fishing  should  be  done  during  the  spawning  season,  and  there 
should  not  be  the  reckless  waste  of  trout  there  is  each  fall.  They  are 
caught  all  around  the  lake  in  such  quantities  that  mauj-  are  valueless 
and  cannot  be  sold  for  food.  In  Green  Bay  and  at  Ahnapee,  Wis.,  aiid 
in  fact  all  along  the  western  shore  of  Lake  Michigan,  trout  are  caught  by 
the  ton  and  thrown  away,becau8ethedeniandfall3offwben  the  catch  in- 
creases. They  are  not  fit  to  salt.  In  June  sturgeon  are  caught  and  killed 
for  the  value  of  the  caviare,  when  the  fish  are  so  abundant  that  they 
scarcely  bring  the  coat  of  transportation.  In  the  spriog,  all  through  the 
Green  Bay  couotry,  fine  large  roe  pike  are  recklessly  taken  from  the 
wat«rand  wasted  for  almost  nothing.  If,  when  caught,  they  were  thrown 
back  into  the  water  their  spawn  would  increase  the  supply  for  future  use. 
We  would  suggest  to  yoa  to  write  to  H.  O.  Wilson  &  Co.,  at  Saint  Jo- 
seph, Mich.  They  fish  with  large  mesh  nets,  and  they  could  probably 
give  you  other  fecta.  One  fisherman,  when  told  he  was  doing  wrong 
in  fishing  ont  snch  small  fish,  laughingly  remarked  that  the  United 
States  were  going  to  pnt  10,000,000  more  la  at  Saint  Joseph  this  year 
for  their  benefit.  We  give  you  a  few  names  of  intelligent  fishermen  at 
different  points  around  the  lake.  If  you  wish  to  get  their  ideas,  one 
and  all  talk  of  favoring  a  stringent  national  law — even  those  now  busy 
catching  small  fish. 

Names  of  fishermen  and  their  addresses :  G.  H.  Smith  &  Soua,  Cedar 
Grove,  Wis. ;  John  Borkenhagen,  490  Second  avenue,  Milwaukee,  Wis,; 
Louis  Schultze,  fisherman,  Milwaukee,  W^ie. ;  F.  Kocber,  fisherman, 
Milwaukee,  Wis. ;  H.  vou  Ells,  fisherman,  Milwaukee,  Wis, ;  II.  O. 
Wilson  &  Co.,  Saint  Joseph,  Mich.;  Fagan  &  FairchiUl,  Sheboygan, 
Wis.;  F.  Kochn  &  Sou,  Sheboygan,  Wis.  ;  Daane  Bros.,  Vostville, 
Wis.;  N.  Nigaette,  Two  Rivers,  Wis.;  John  McDonald,  Ahunpt^e, 
Wis.;  B.  S.  Minor,  Sturgeon  Bay,  Wis.;  J.  O.  Lindquist,  Meuekau- 
nee.  Wis. ;  E.  Boaler,  Green  Bay,  Wis.;  L.  Bainbridge,  Menomouee, 
Mich. ;  LeClair  &  Gundersen,  Jacksonport,  Wis. ;  N.  iSanndera,  Fay- 
ette, Mich.;  Feltus  &  Bro.,  Fayette,  Mich.;  Ainsworth  &  Co.,  Sault 
de  Ste.  Marie,  Mich.;  A.  Booth  &  Sons,  Chicago,  111.,  fish  at  Escanaba, 
Mich. ;  C.  Eudress  &  Son,  Whitcfish  Point,  Mich. ;  Boutin  &  Malian, 
Bayfield,  Wis. ;  I.  Chambers  &  Bro.,  Saint  Ignace,  Mich. ;  I.  Moule  & 
Co.,  Saint  James,  Mich. ;  E.  Connable  &  Son,  Fetoskey,  Mich. ;  Little 
Traverse  Bay  Fish  Company,  Harbor  Springs,  Mich.;  Coates  &  Ar- 
nold, Mackinac,  Mich. ;  M.  D.  Pool,  Pent  Water,  Mich. ;  A.  Warner  & 
Co.,  Pent  Water,  Mich. ;  Cooley  Levague  &  Co.,  Duluth,  Minn. ;  Daw- 
son &  McKeone,  Detour,  Mich.;  Powell  Bros.,  Marquette,  Mich.; 
Hausler  Bros.,  South  Chicago,  III.;  I.  Degargus,  Ludington,  Mich.; 
William  Smith  &  Co.,  Frankfort,  Mich.;  Storms  &  Co.,  Montague, 
Mich.;  Waiteman  &  Lanford,  Montague,  Mich.;  Shriver  Bros.,  Sauga- 
tuck,  Mich.;  Charles  Kimball  &  Son,  Michigan  City,  Ind. 

Chicago,  III.,  May  7, 1884. 


Digitized  By  Google 


Digitized  ByGOOgle 


Digitized  ByGOOgle 


BULLETIN  OP  THE   UNITED   STATES  FISH  COMMISSION.     225 


Vol.  IV,  No.  IS.      YVashingrton,  D.  C.      July  »0,  1 884. 


>   BA8«   AT 


Br  9.  O.  WORTH. 

Having  completed  a  successfal  seasoa  of  work  in  the  propagation  of 
Btriped  bass  at  Weldon,  JS.  G.,  aud  as  agreed  apoD  with  tlie  United 
States  Fish  Commissioner  in  April  last,  I  beg  to  report  the  following 
results : 

On  April  1, 18Si,  I  sent  Mr,  C.  M.  McDowell  to  take  charge  of  the 
station,  and  supplied  him  with  snch  help  as  he  needed,  at  first  with 
three  men  and  subsequently  with  four  others,  as  necessity  required.  At 
the  time  of  his  arrival  the  river  was  somewhat  full  and  very  muddy,  as 
it  is  on  all  occasions  after  raius  on  headwaters.  No  rockfish  had  been 
canght  at  the  time  of  his  arrival,  and,  indeed,  no  other  fish  had  been 
caaght  except  a  few  shad.  I  at  once  put  him  at  work  constructing  a 
small  hatchery,  which  be  did  with  the  assistance  of  three  employes  with 
a  cash  outlay  of  $35.  The  building  was  small,  being  10  by  16  feet,  but 
well  equipped  with  McDonald  jars  to  the  number  of  fifty  or  more.  The 
water  supply  waa  drawn  from  the  flnme  of  the  mills  of  Mr.  T.  Jj.  Emry, 
of  Weldon. 

By  April  10  a  few  striped  bass  were  taken,  but  they  were  small.  The 
height  of  the  run  of  fish  occurred  between  April  20  and  May  1.  Ko 
ripe  fish  were  seen  until  April  10,  when  the  river  temperature  was 
580.  The  weight  of  the  fish  taken  on  this  date  was  10  pounds.  The 
last  ripe  stripe!  bass  was  taken  May  17,  when  the  temperature  of  the 
water  was  70°  to  ^2°.  From  the  above  statement  it  would  appear  that 
the  season  for  hatching  striped  bass  at  Weldon  would  occur  between 
April  10  and  May  20. 

The  first  fisU  from  which  eggs  were  taken  was  caught  Msty  2 ;  the 
roe  was  in  good  condition,  the  weight  of  the  fish  being  16  pounds.  Upon 
examination  it  was  found  that  the  roe  was  two- thirds  spent,  but  the  eggs 
taken  and  impregnated  numbered  200,000,  tbequantity  being  estimated 
on  the  basis  of  20,000  per  liquid  quart  (impregnated  eggs).  These  eggs 
were  placed  upon  trays,  the  hatching  jars  not  being  in  position  for  work, 
but  only  50  per  cent  were  found  to  be  good  ten  honrs  afterwards,  owing 
to  the  exceedingly  filthy  water  which  at  that  time  was  not  filtered. 

The  second  fish  taken  was  found  May  2,  at  7  p.  m.,  weigbt42  pounds 
after  being  stripped  of  its  eggs.  The  ovaries  were  about  full,  but  some 
of  the  eggs  could  not  be  taken  from  the  fish  and  were  left  behind.  Of 
those  taken  the  estimate  as  above  shows  1,160,000.  As  stated  above 
the  hatchery  was  not  ready  for  the  reception  of  these  eggs  and  all  were 
put  into  the  river  in  an  impregnated  stat«  except  60,000  which  wer© 
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"placed  on  trays  where  they  were  kept  fourteen  bours  with  a  loss  of  50 
iwr  cent.  The  remaiuiug  25,000  impregnated  eggs  were  put  into  the 
river. 

The  third  lot  of  eggs  were  taken  May  6,  at  7  p.  m.  The  flsh  was  one- 
third  spent  and  weighed  11  pounds ;  the  number  of  eggs  taken  was 
350,000.  The  hatchery  was  still  not  r^ady.  Of  these  eggs  40,000  were 
thrown  away  owing  to  the  lack  of  milt.  The  remaining  310,000  well  im- 
preguated  were  placed  directly  into  the  BoanoKe  River,  as  were  the 
■  others  previously. 

On  May  l2  the  fourth  fi^  was  taken,  weighing  12  pounds  and  cou- 
'taining  240,000  eggs.  This  flsh  seemed  to  be  about  half  spent.  While 
these  eggs  were  in  excellent  condition,  160,000  were  npset  by  the  care- 
-l^sness  of  a  negro  boy  who  sat  down  upon  a  loose  pktuk  upon  which 
ifhe  pans  were  resting.  Of  this  lot  30,000  were  sent  by  express  to  the 
central  hatching  station  atWashington  for  examination,  but  they  were 
shipped  at  such  an  early  stage  that  coagulation  took  place.  Of  this 
lot  411,000  were  placetl  in  the  hatching  jars  and  successfully  hatched 
from  the  shells  with  a  loss  of  10  per  cent,  while  the  remaining  few 
thousands  unacconnted  for  were  lost  in  transferring  from  buckets  to 
jars,  and  in  rough  handling. 

Tlie  next  flsh  taken  was  on  May  IC,  its  weight  being  15  pounds.  A 
"considerable  jiortiou  of  this  fish's  ovaiies  was  spent,  but  60,000  eggs 
~wero  taken  and  impregnated  and  found  to  bo  in  excellent  condition. 
They  were  phtced  ia  the  jars  and  42,000  young  fish  were  successfully 
hatched.  Of  this  lot  li5,000  were  placA^l  imuiediately  in  the  Boanokc 
Kiver  at  the  hatchery,  and  15,000  were  reserved  in  the  aquarium  ior 
■the  inspection  of  visitors,  who  were  numerous.  Of  this  reserve  lot  of 
15,000  about  half  perished  while  being  kept  in  confinement,  and  the  re- 
mainder, 7,500,  were  placed  in  the  river  on  the  17th  of  May.  Theseeggs 
hatched  in  thiity-six  hours  in  a  temperature  of  70°  to  72'^  F,  These 
eggs  liatched  earlier  by  eight  hours  than  I  have  found  them  to  hatch  in 
;previons  years'  experiments  in  like  temperatures. 

The  last  flsh  was  taken  on  May  17,  at  C  p.  m.,  and  its  weight  was  14 
pounds,  the  ovaries  being  tolerably  full.  Four  hundred  and  twenty 
thousand  eggs  were  taken,  which  were  successfully  impregnated  and  in- 
troiluced  into  the  jars;  210,000  fry  were  successfully  hatched  and  re- 
leajjcd  in  the  river,  and  10,000  eggs  which  bad  been  placed  npon  trays 
were  successfully  hatched,  the  try  being  kept  npon  trays  about  sixty 
hours  after  hatching. 

ItBSUMfi, — Number  of  flsh  from  which  eggs  were  taken,  6;  number  of 
eggs  taken,  2,420,000;  number  of  impregnated  eggs  placed  in  Goanoke 
Biver  before  oiHdiing  the  hatchery,  1,53'>,000;  number  of  eggs  placed 
in  hatching  jars,  520,000;  number  of  fish  liatched,  208,000;  number  of 
fi-y  iictu.dly  planted,  2)j0,500 ;  percentage  of  hatching  of  eggs  handled 
.in  McDonald  jars,  upwards  of  50. 
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From  the  experience  of  this  season  one  difficult}'  has  been  overcome 
■which  heretofore  seemed  insurmoontable,  viz.,  the  successfni  hatch- 
ing of  fish  from  the  eggs.  lu  mj  former  experiments  and  in  that  of 
Maj.  T.  B.  Ferguson,  where  the  rock-fish  eggs  were  handled  in  Mc- 
Donald jars  and  Ferguson  cones,  there  was  a  very  great  loss  of  eggs 
ju  the  process  of  hatching;  hat  in  the  experience  of  this  year  it  has 
been  found  that  by  working  the  McDonald  jar  with  a  small  quantity 
of  water,  one  quart  of  water  every  three  minutes,  barely  keeping  the 
eggs  ID  motion,  the  hatching  resulted  in  upward  of  50  per  cent  of  the 
total,  showing  a  great  advance  ou  previoas  work  with  this  fish.  The 
water  nsed  at  Weldou  is  usually  of  a  muddy  character  and  requires 
filtering  for  any  kind  of  hatching.  The  method  of  filteriug  used  in  the 
experimeuts  this  year  was  that  of  placing  one  tray  above  another,  thus 
making  a  series  of  from  6  to  15,  covered  with  coarse  blanket,  canton 
flanuel,  cheese  cloth,  and  bagging.  After  operations  were  commenced 
but  a  small  quantity  of  water  was  fouud  uecessary,  and  through  these 
cloths  the  filtration  seemed  quite  sufficient. 

It  maybe  well  to  call  to  your  mind  again  the  fact  that  the  striped  bass 
bandied  at  Weldou,  were  taken  almost  exclusively  in  skim  nets  from 
bateaux  which  ply  the  river  from  Weldou,  a  distance  of  two  miles  be- 
low, and  secondarily  from  fish  traps  which  are  used  ou  the  falls  atWel- 
don.  About  50  or  60  of  the  canoes  fish  there  daily  during  the  height 
of  the  season,  when  as  many  iis  C  to  25  fish  are  taken  in  each  boat  per 
day.  Allof  the  ripe  fish  observed  duriiigthe  season  were  taken  from 
these  boats  except  three  large  specimeus  captured  somedistauce  above 
the  falls  and  above  Weldon.  Much  zeal  was  required  to  collect  the 
ripe  fish  from  so  many  boats  scattered  over  so  long  a  distance,  but  by 
dint  of  effort  and  careful  handling  of  the  fishermen,  it  is  believed  that 
no  ripe  fish  were  lost  during  the  time  when  the  hatchery  was  prepared 
to  receive  the  ripe  fish.  At  a  signal  any  of  the  fishermen  along  the  line 
would  know  whether  ripe  bucks  were  required,  and  so  complete  was  the 
co-operation  that  there  was  no  hesitation  on  their  part  to  bring  the  fish 
promptly  forward. 

The  catch  during  the  season  of  1884,  like  that  of  last  year,  was  abnor- 
mally small,  reaching  a  good  many  thousand  short  of  an  average  year, 
and  said  to  be  the  smallest  catch  ever  known.  During  the  season  of 
1883,  9  ripe  flsh  were  handled;  during  this  season,  13  were  handled; 
but  of  the  12  fish,  ova  were  takeu  from  only  G.  The  total  number  of  eggs 
this  season  was  2,420,000.  Of  these,  1,535,000  were  placed  overboard  in 
an  impregnated  state,  the  hatchery,  being  unprepared  for  their  recep- 
tiou,  but  of  the  530,000  faandle<l  in  the  hatchery  on  May  12,  and  subse- 
quently, 298,000  fish  were  hatched,  showing  a  percentage  quite  credit- 
able in  work  so  new  as  this.  At  Weldon  there  were  actually  planted 
280,500  fry. 

It  is  my  opinion  that  Weldon,  N.  C,  is  altogether  a  fevorable  place 
for  hntching  this  species;  as  the  falls  which  obstruct  the  river  at  this 
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point  cause  an  accumalation  of  fish  which  are  in  better  average 
spawniug  condition,  perhaps,  than  an  equal  nnmberof  fish  which  may 
be  foand  anywhere  else  in  eo  small  an  area.  If  the  total  number  of 
eggB  handled  tbia  year  could  bave  been  turned  at  once  into  the  hatch- 
ingjars,  the  result  of  the  season  upon  the  basis  of  50  per  cent  would 
bave  been  1,210,000  fry. 

The  hatchery  which  was  left  behind  is  in  flrst-rate  condition,  and 
everything  favorable  for  futare  operations  and  in  sach  readiness  that 
in  any  other  attempt  there  need  be  no  risk  whatever  of  losing  any  ripe 
spawn  which  may  be  procured  there.  As  to  the  possibility  of  pro- 
curing this  spawn,  it  may  be  well  to  say  that  tjie  fishermen  almost 
without  exception,  though  they  number  more  than  one  hundred,  are  in 
full  accord  with  the  work  of  artificial  propagation,  and  are  ready  to 
lend  every  assistance  in  tbeir  power  toward  building  up  a  permanent 
station  at  that  place. 

I  have  examined  with  considerable  care  the  striped  bass  at  tbe  fish- 
eries known  as  Calm  Point,  Ejttyhawk,  Mizell's,  Book  Point,  and  others 
lying  below,  between  tbe  mouth  of  the  Roanoke  Biver  andJamesville,a 
distance  of  25  miles,  and  also  in  large  numbers  those  taken  frontbelarge 
seines  just  below  the  mouth  of  the  Roanoke,  and  furthermore  in  the  pound 
nets  about  Edenton,  and  have  so  far  failed  to  discover  any  point  ap- 
proximating Weldou  for  tbe  purpose  of  propagating  these  fish.  It 
occnrs  to  me  that  guite  a  great  deal  has  been  accomplished  this  season 
at  Weldou  in  having  discovered  so  many  million  of  eggs  in  such  a 
IH>or  season,  and  furthermore  in  finding  that  the  eggs  may  be  success- 
fully  handled  in  the  apparatus  generally  used  today.  As  far  as  tbe 
keeping  of  the  fry  is  concerned  there  is  no  diEBculty ;  in  former  experi- 
ments I  have  found  no  ditSculty  whatever  in  keeping  them  alive  in 
ordinary  shipping  cans  a  period  of  twelve  days  with  moderate  changes 
of  water  through  the  tin  strainer  tube.  I  feel  gratified  at  the  resnit 
at  Weldon,  and  assure  you,  while  my  expectations  were  not  fully  met  as 
to  the  number  of  eggs  we  should  get,  that  I  am  entirely  satisfied  as  to 
the  result,  and  feel  all  confidence  in  any  future  labors  at  that  point. 
I  am  glad  to  state  that  the  citizens  of  Weldon  themselves  showed  a 
ready  and  untiring  interest  in  developing  there  a  station  unequaled  in 
any  other  locality  in  which  I  hare  oi>erated. 

Before  concluding  this  report  it  may  be  well  to  mention  that  while 
Weldon  is  a  small  town,  containing  only  about  1,6U0  inhabitants,  it  is 
yet  a  very  oon8ideral)le  railroad  point,  five  roads  terminating  there. 
During  the  height  of  the  season  as  many  as  two  buudred  visitors  a  day 
were  welcomed  to  tbe  hatchery;  and  daring  the  season  probably  up- 
warils  of  two  thousand  were  received. 

Table  I  shows  tbe  whole  work  in  brief,  and  Table  II  the  water  and 
air  t«mperatnres  during  the  period  of  actual  operations. 

Baleigh,  N.  d,  June  11,  ^884. 
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Note  by  Mr.  T.  B.  Fbeguson. — The  reportof  S.  G.  Worth,  superin- 
teiiclent  of  fisheries  of  North  Carolina,  on  his  Rtripetl  hass  hatching  oper- 
ations, conducted  at  Weldon,  N,  C,  under  the  auspices  of  the  United 
States  Fish  Commission,  contains  a  matter  of  great  importance  to  alarge 
namber  interested  in  fisheries  and  in  iishing  who  have  anxiously  looked 
for  successes  in  this  direction.  As  this  fish  is  one  of  the  most  impor- 
tant and  interesting  of  all  the  food-fish  of  the  Atlantic  coast,  the  pos- 
sibility of  arresting  its  alarming  decrease  has  been  looked  forward  to 
with  great  anxiety  by  many. 

Mr.  Worth's  report  is  not  so  important  as  a  record  of  work  that  hag 
actually  been  accomplished  as  in  having  demonstrated  the  practica- 
bility of  carrying  on  this  important  work  at  the  point  selected  for  these 
operations. 

I  have  never  doubted  the  ability  of  our  experts  in  fish-cultnre  to  care 
for  and  develop  with  but  slight  loss  the  eggs  of  this  fish.  The  difficulty 
has  been  in  finding  a  place  where  the  mattire  fish  could.be  obtained 
with  any  certainty, 

The  Hoanoke  River  near  Weldon  having  proved  to  be  such  a  locality, 
I  eaunot  too  strongly  urge  that  immediate  steps  be  taken  for  the  estab- 
lishment of  a  hatchery  at  this  point,  bo  equipped,  and  equipped  in  time 
for  the  next  season's  work,  as  to  insure  successful  operations  on  a  large 
scale. 

Table  I. — Halekiitg  and  planting  of  itriptd  bata  ttrriKi-fith  al  Weldon,  y,  C,  1684. 
(Under  Uie  illrecUini  of  S.  C.  Worth,  anptrinUDdent;  CM.  Uot>o«ell.  captain  of  the  foKe.] 
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chcd  ftum  egga  on  trays,  where  they  wore  itept  allre  ality 
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'  The  water  temperatuns  wen  taken  in  the  canal,  and  not  Id  tlie  rli-er  proper. 
193.— THE  I'ABP  PONDS  BBLOBimiNQ  TO  THE  8TATB  Or  TBXAH. 

[From  the  Texas  Farm  and  Kauch.] 

The  state  fish-poods  at  Anstio,  Tex.,  are  now  in  a  most  flourishing 
coDiJitiot],  and  the  taste  displayed  in  decorating  the  walks  with  flowers 
and  shrubs,  and  other  attractive  improvements,  reflects  great  credit 
npon  the  commissioner.  The  pouds  are  situated  close  to  Barton's  Greek 
(about  two  miles  from  Austin),  from  which  they  are  snpplied  with  cold 
apriog  water.    There  are  four  of  these  ponds,  three  of  which  are  fully 
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stocked  with  carp  of  different  ages.  They  are  connected  with  slaices 
hy  which  they  can  be  dried,  and  fish  may  be  easily  taken  or  transferred, 
Of  lequired.  At  the  tap  of  the  bell,  the  Jinny  boarders  dart  formard  to  iha 
refectory  with  a  sound  like  a  distant  waterfall,  and  a  ripple  on  the  anr- 
face  of  the  water  like  that  produced  by  a  heavy  driving  rain,  fJcraps. 
of  bread  and  vegetables  are  then  devoured,  while  the  water  is  fleckedl 
with  gold  and  silver  from  the  sides  and  bellies  of  the  feeding  fish^ 
"  Do  the  young  fish  in  the  adjoining  pond  also  answer  to  the  bellf*" 
we  asked  of  the  caretaker.  "  Oh,  no,"  he  replied,  "  It  takes  about  sis 
months'  training  to  educat*  them  up  to  that  point ;  but  when  they  have 
learned  tbe  lesson  they  uever  refuse  to  ptU:  in  an  appearance  at  meaK 
time."  Of  all  sizes  there  are  at  present  aboat  half  a  million  carp,  witb 
facilities  for  iucreasing  the  number,  as  the  demand  for  stocking  river» 
and  private  ponds  increases.  Of  all  fish,  it  is  the  best  adapted  to  onr 
climate,  both  for  successful  culture  and  large  profit.  Its  growth  is  rapid, 
the  llsh  reaching  about  20  pounds  in  two  years;  its  fecundity  is  pro- 
digions,  more  than  700,000  eggs  having  been  found  in  a  breeding  fish 
of  moderate  size.  It  does  best  in  still  water,  is  sun-proof,  subject  to  no 
diseases,  and  can  be  fattened  like  a  pig  on  the  refuse  of  the  vegetable 
garden,  for  which  its  teeth  are  adapted,  being  large,  flat,  and  situated 
on  the  pharynx  very  far  back  in  the  mouth.  The  quality  of  ibs  flesh 
depends  upon  the  character  of  its  food.  Carp  in  running  streams  or  in 
ponds  where  limited  to  mad  or  rank  weeds  for  subsistence,  are  no  bet- 
ter than  the  salt*wat«r  mallet;  but  it  has  been  demonstrated  by  pis- 
ciculturists tltat  when  pr<^erly  fed  they  are  little  If  any  inferior  to  sal- 

Of  the  imiK)rtaDce  of  this  fish  as  a  factor  in  tbe  future  food  supply  of 
Texas,  too  much  cannot  be  said;  and  yet  it  would  seem  suflBcient  merely 
to  state  that  in  a  pond  only  a  few  square  rods  in  area  tbe  farmer  caii 
raise,  without  esfiense,  more  than  sutfleient  carp  to  supply  his  family 
the  year  round.  Indeed,  we  trust  the  day  is  not  far  off  when  the  carj^. 
pond, shaded  with  big  trees  and  willows, and  decorated  witb  rose-bushes, 
and  flowers,  will  be  the  possession  of  every  farmer  who  aspires  to  thriit, 
taste,  aod  good  living. 

Pisciculture  is  nothing  new.  The  art  of  breetliug  and  fattening  fish 
was  known  to  the  ancient  Bonians,  and  Latin  authors  tell  us  all  about 
the  fanciful  fiavors  imparted  to  fishes  eRpe<;ially  fed  for  the  tables  of 
the  wealthy.  The  Komans  borrowed  the  art  from  the  Chinese,  who- 
packcd  the  fish  ova  in  eggs  and  had  them  batched  by  hens. 

Commercial  fish-culture  is  at  present  largely  carried  on  by  the 
French,  where  the  market  is  largely  supplied  from  private  ponds,  and 
is  au  important — generally  the  most  important — source  of  profit  to  the 
owners. 

Austin,  Tex.,  May  1, 1884. 
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Br  FRANK  COXE. 

[From  a  letter  to  Hon.  M.C.  Butler.] 

I  have  takeu  gri'at  trouble  for  tbe  past  six  or  eight  years  to  get  our 
rivers  thrown  open  so  that  shad  and  other  fish  can  come  up  as  they  did 
forty  yearM  ago  in  great  abundance.  My  plantation  is  in  the  fork  of 
Broad  and  Green  Itivers,  in  Polk  and  Kutherfbrd  Counties,  Korth  Caro- 
lina, and  alter  they  join  form  Main  Broad  River,  \v)iicli,  together  with 
the  Saluda,  make  the  Congaree  at  Columbia,  S.  C  The  streams  I  live 
on  are  now  open  to  the  ocean,  as  is  evidenced  by  the  run  of  shiwl  at  uiy 
place.  For  the  last  lour  weeks  I  have  had  all  the  shad  and  other  fish, 
such  as  Southern  black  bass — known  here  as  river  trout — thati  wante<l. 
My  mother,  who  is  eighty  years  of  age,  says  that  when  siie  was  very 
young  the  river  was  plentifully  supplied  with  shad  and  many  other 
kinds  offish.  I  give  these  points  to  show  that  the  rivers  are  open  to 
salt  water,  and  by  referring  to  the  maps  you  will  see  that  we  are  nearer 
to  the  coast  than  by  any  other  stream  running  out  of  the  Blue  Itidge 
Mountains.  Ten  miles  above  me  is  Hickory  Mountain  Gap,  at  the  foot 
of  Bald  Mountain,  where  the  shad  have  'actually  been  taken  in  cou- 
«iderable  numbers.  I  believe  that  it  is  now  an  acknowledged  fact  that 
shad  and  salmon  must  have  highly  aerated  water  to  lay  their  eggs  in 
or  they  will  not  hatch.  Such  water  is  to  be  found  only  in  our  numerous 
riffles  and  shoals,  which  the  shad  run  to  from  instinefv  Consequently 
the  Cherokee  Dam,  which  is  about  30  miles  below  me  on  Broad  Eiver, 
and  was  built  some  forty  years  since,  was  the  cause  of  the  fish  almost 
ilisappearing  from  the  river  below,  as  eggs  deposited  there  would  not 
hatch  and  the  fish  could  not  pnss  above  it.  Fortunately  this  dam  has 
at  last  washed  out,  and  we  see  the  good  effects  of  it  in  the  increased 
quantity  of  flsh  from  one  end  of  the  river  to  the  other.  If  the  run  is 
kept  open  I  am  satisfietl  we  will  have  one  of  the  finest  streams  for  fish 
on  the  Atlantic  coast.  I  would  like  to  have  a  million  or  two  of  shad 
put  in  here  if  possible.  Landrum  Station,  on  the  Spartanburgh  and 
Asheville  Railroad,  is  about  12  miles  from  here,  and  I  would  have  them 
brought  over  myself  from  there.  The  only  trouble  this  season  in  pro- 
tecting the  fish  has  been  with  the  dynamite  cartridge.  We  have  a 
ganger  here  for  a  small  distillery  a  few  miles  below,  who  was  seen 
throwing  these  cartridges  in  the  river,  which  destroyed  every  fish,  large 
and  small,  in  50  feet  around;  and  when  he  was  told  he  would  be  indicted, 
■said  he  would  hke  to  seethe  State  officer  that  could  arrest  him,  and  the 
■trouble  is  that  three- fourths  of  the  people  believe  what  he  says. 

Geeen  RivEE,  N.  C,  Jttne  7, 1884. 
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By  Lieut.  FRANCIS  WINSLOIT,  V.  §.  N. 

I  have  the  honor  to  submit  the  followiug  memoranda  relative  to  the 
present  condition  of  the  ojster  industry,  with  special  reference  to  the 
Ohesupeake  mid  Delaware  Bays,  and  I  would  respectfully  press  upon 
your  coti3idcration  the  necessity  for  as  elaborate  and  extensive  meas- 
urea  as  possible  to  arrest  the  deterioration  of  the  fishery  and  oyster 
beds  before  the  latter  are  entirely  exhausted. 

The  lajit  census  gives  22,105,370  bushels  as  the  product  of  the  oyster 
industry  of  the  United  States.  Of  this  yield  the  Ghesapealie  and  Dela- 
ware Bays  produced  10,712,320  bushels,  or  considerably  more  than  three- 
fourths  of  the  total.  Since  1880,  however,  prices  have  increased  so  rap- 
idly that  there  is  a  well-founded  opinion  that  the  product  of  the  two 
bays  is  rapidly  decreasing.  The  exportation  of  oysters  from  the  Ches- 
apeake and  the  Delaware  has  feUen  from  nearly  1,000,000  bushels  per 
annum  in  I8S0  to  about  500,000  bushels  in  1883 ;  and  the  increase  in  the 
price  of  the  Delaware  stock  indicates  an  insufficiency  of  that  supply 
equaling  500,000  bushels,  or  there  is  reason  to  snppose  that  there  is  a 
falling  off  in  the  product  of  the  Delaware  during  the  last  three  years  of 
about  1,000,000  bushels,  nearly  half  the  yield  in  1870.  In  the  Ohesa- 
peake  the  indications  are  more  serious.  Prices  have  doubled  within  the 
last  flv&  years,  and,  judging  by  them,  the  product  has  fallen  off  since  1880 
between  4,000,000  and  0,000,000  ImsheU.  The  report  of  the  Maryland 
oyster  commission  states  that  the  oyster  beds  of  Maryland  "  are  in  im- 
minent danger  of  complete  destruction,"  and  that  in  the  last  three  years 
they  have  lost  about  10  per  cent  of  their  value.  The  production  of  the 
Maryland  beds  in  1880,  according  t«  the  census,  was  over  10,000,000 
bushels.  A  deterioration  of  value  of  40  per  cent  would  indicate  a  de- 
crease in  the  production  of  4,000,000  bushels,  which  results  agrees  with 
that  arrive*!  at  through  the  comparison  of  prices. 

Mr.  W.  M.  Armstrong,  a  prominent  oyster- planter  of  Virginia,  has 
recently  testified  before  the  legislature  of  that  State  that  the  produc- 
tion of  the  Virginia  beds  has,  of  late,  fallen  off  two-thirds.  The 
yield  of  the  Virginia  beds  in  1880,  according  to  the  census,  was  about 
7,000,000  bushels;  therefore  the  diminution  of  the  prwluct  is  about 
4,000,000  bushels  at  the  least.  I  think  8,000,000  bushels  would  he  a 
low  estimate  of  the  decrease  in  the  Chesapeake  and  Delaware  since  the 
last  census.  During  the  last  two  years  packing  and  canning  houses 
in  Baltimore  have  frequently  been  compelled  to  stop  work  on  account  of 
the  insufQcient  supply  of  oysters  (see  Baltimore  Sun,  January  16, 1882), 
and  I  was  informed  last  winter  by  the  most  prominent  packer  iu  Balti- 
more that  he  was  forced  to  take  at  a  high  price  stock  so  inferior  that 
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it  voald  not  have  been  offered  ia  tbe  market  five  years  back.  The  only 
locality  along  the  coast  where  the  sapply  is  not  diminishing  at  an  alarm- 
ing rate  is  in  CoDnecticnt.  Bnt  that  State  produces  bnt  an  inconsid- 
erable gaantity  of  oysters  compared  to  the  yield  of  the  great  bays. 
The  importance  of  arresting  the  deterioration  of  this  important  industry 
does  not  need  argument;  but  from  the  nature  of  tbe  fishery  and  tbe 
cbaract«r  of  the  fishermeu  no  effectual  steps  can  be  taken  until  the 
nsefnlness  and  necessity  of  intelligent  cultivation  according  to  the  moat 
approved  modem  methods  is  made  apparent  to  the  men  engaged  in  the 
business.  The  benefits  of  systematic  culture  must  be  actaaJly  anil  tan- 
gibly before  them  before  they  can  appreciate  their  value ;  and  1  know 
of  no  other  way  to  accomplish  this  end  than  by  the  establishment  of 
small  model  oyster  farms  in  the  Chesapeake  and  Delaware  regions.  I 
know  by  experience  that  the  fishermen  cannot  be  reached  by  anything 
written  or  said ;  they  can  only  be  taught  by  what  I  may  call  "  object-les- 
sons." The  value  of  model  and  experimental  stations  is  attested  by  the 
great  influence  such  establishments  had  in  assisting  the  French  oyster- 
culturists  in  their  efforts  to  restock  the  oyster  beds  of  the  French  coast. 
In  1858  there  was  a  very  great  scarcity  of  oysters,  and  in  consequence 
tbe  Imperial  Qoverument  undertook  the  restocking  of  the  beds  and  the 
establishment  of  model  oyster  farm-:.  To-day  the  waters  of  France  are 
again  prolific,  and  the  nnmeroos  oyster  farms,  breeding  establishments, 
&c.,  are  all  copies  of  the  model  establishments  of  tbe  Government. 

In  addition  to  the  operation  of  model  farms,  I  would  press  the  import- 
ance of  continned  investigation  of  the  embryological  life  of  ibe  oyster. 
The  effect  of  the  varions  iufiueucee  to  which  it  and  the  mature  animal 
are  exposed  should  be  determined  as  early  as  possible.  Knowledge 
of  those  influences  and  intelligent  apiireciatiou  of  their  effects  are 
absolutely  necessary  to  the  success  of  oyster-cidture.  Thousands  of 
dollars  would  be  annually  saved  to  the  Connecticut  oysternien  if  they 
conld  determine,  with  even  approximate  accuracy,  the  date  when  the 
attachment  of  the  young  brood  would  occurs  Hundreds  of  tlionsands 
would  be  saveil  if  they  had  any  reliable  method  of  determining  the 
probabilities  of  tbe  spawning  season.  Careful,  continuous,  and  elabor- 
ate study  and  investigation  aloue  can  determine  these  i>oiiits  and  oth- 
ers of  equal  importauce.  Considering  the  value  of  successful  determi- 
nation, not  only  iu  a  scieutilic  aspect,  but  practically,  no  effort  or 
expense  should  be  spared  to  obtain  it.  Obviously  tbe  investigation 
cannot  be  undertaken  by  the  fishermen,  and  if  not  accomplished  by  the 
Govcrumeut  it  mnst  rest  unsettled  for  many  years. 

Tbe  area  of  the  great  beds  of  the  Chesa[>eake  and  Delaware  Bays  is 
471,171  acres;  and  the  product  per  acre  was,  in  1880,  41  bushels.  At 
preiiient  it  is  certainly  not  more  than  25  bushels.  If  the  deterioration 
continues  at  the  same  rate,  the  reijult  is  too  evident  to  need  comment. 
That  remedial  measures  should  be  taken  is  an  imperative  necessity. 

WASniMGTON,  D.  C,  March  12,  1884. 
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ISS^BBPOBT  BESPECT'lne  THB  PBESBJTT  CONDITION  AND  FV* 
TVBE  PBOHPECTIt  AT  SAINT  JBROHES  OBBEK  FOB  THE  WOBK. 
OF  OVHTEB  CVI.TVBB. 

By  JOHN  A.  R¥DCB. 

I  have  tbe  lionor  to  report  tbat,  in  my  opinioD,  the  place  is  eminently 
well  fitted  for  the  purpose  of  oyster  experiments  since  the  recent  im- 
provements there  liave  been  made,  and,  that  with  sundry  minor  im- 
provements, it  can  be  made  toofl'er  still  greater  advantages.  These  will 
be  discnssed  iu  another  part  of  this  commanication. 

I  have, as  requested, instructed  Mr.  Itaveneliu  theartof  takingoysttir 
spawn  successfully,  and  have  also  indicated  the  lines  of  experiment 
which  1  thought  it  desirable  to  follow  iu  the  administration  of  the  work 
to  be  there  conducted,  as  follows : 

1.  Artificial  rearing  from  artificially  fertilized  egge  iu  some  of  tbe 
smaller  inclosures  now  prepared. 

2.  The  introduction  of  collectors  of  various  forms  into  the  ponds  and 
open  waters  under  the  jurisdiction  of  the  United  States  Fisb  Commis- 
sion. 

The  collectors  which  I  have  recommended  are  the  following: 

1.  Shells  strewn  upon  tbe  bottom. 

2.  Tiles,  slates,  bricks,  &c.,  coated  with  lime,  and  then  with  cement. 

3.  Uystor  shells  strung  upon  wire  and  suspended  from  stakes. 
-1.  Brush  or  faggots  fastened  about  tbe  margius  of  the  ponds. 

I  have  suggested  sundry  variations  in  the  use  of  these  devices  which. 
I  have  very  fully  explained  to  Mr.  Kavenel,  aud  I  think  be  will  make  an 
effort  to  do  his  best  to  get  favorable  results. 

The  following  suggestions  I  would  respectfully  submit,  in  tbe  hope 
that  a  Hullicient  apjiropriation  may  be  granted  by  the  present  Congress 
to  carrj'  out  improvements  which  are  still  desirable,  as  follows: 

The  original  pond,  as  it  was  when  the  Commission  first  obtained  pos- 
session, is  still  in  large  part  too  deeply  covered  with  mud  over  (he  bot- 
tom to  be  available  iu  order  to  ohtaiu  the  best  results  in  oyster  culture. 
I  would  therefore  suggest  that  this  portion  of  the  projwrty  be  dredged 
outduriug  the  coming  winter  iu  order  to  deepen  this  water-right  consid- 
erably as  vivW  as  to  extend  its  area  where  tbe  shores  are  marshy.  This 
is  now  the  more  necessary  since  the  canal  has  been  cut  from  the  creek 
to  the  origiuul  pond,  as  a  consequence  of  which  the  rise  and  fall  of  tbe 
tide  is  so  much  greater  that  the  water  is  too  low  at  low  water  to  rear 
and  fatteu  oysters  advantageously  in  this  portion  of  the  domain. 

The  ponda  which  have  been  excavated  by  Mr.  Ravenel  seem  to  be 
suitable  for  the  work,  and  can  be  used  in  their  present  state  for  experi- 
ments in  artificial  impregnation  and  rearing. 

The  larger  ponds  which  have  been  inclosed  by  the  work  of  the  dredg- 
ers arc  well  suited  for  planting  oysters,  since  those  seen  by  the  writer 
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had  made  a  cood  growtti  daring  the  preseot  season.  The  bottom  of 
these  pouds  also  needs  to  be  excavated  in  certain  places  in  order  to 
make  them  deeper  and  available  for  planting  purposes.  The  bottom 
over  almost  the  entire  extent  of  these  ponds  is  bard  enough  to  support 
the  planted  oysters,  so  that  no  further  preparation  is  needed  in  them 
than  some  sligbt  escavatiug,  which  I  think  might  be  done  at  low  tide 
with  a  scoop  and  a  pair  of  horses  or  oxen. 

The  open  grounds,  or  those  not  yet  inclosed  but  which  open  to  the 
«reek,  are  also  valuable,  since  there  is  an  "oyster  bar"  on  this  part  of 
the  projicrty  which  could  be  worked  to  advantage  for  supplies  of  seed 
oysters  in  "shelling"  and  ordinary  planting,  besides  which  it  might  be 
considerably  extended  by  judiciously  directed  efforts. 

The  mimy  desirable  features  which  now  unite  in  Saint  Jerome's  Creek 
Station  »s  an  experimental  establishment  would  render  it  now  in  the 
highest  degree  impolitic  to  abandon  the  place,  especially  in  view  of  the 
large  expense  already  incurred  in  its  equipment  and  the  really  valuable 
improvements  which  have  resulted  from  that  expenditure. 

The  fact  that  oyster  spat  could  be  taken  at  Saint  Jerome's  has  been 
abundantly  proven,  as  shown  by  my  results  in  1880 ;  and  I  doubt  if  any 
other  place  on  the  Chesapeake  oflfers  advantages  which  in  reality  sur- 
pass those  now  existing  at  this  station. 

The  work  now  to  be  done  is  of  that  character  which  will  enlist  the 
sympathy  and  interest  of  the  oystermen  of  the  vicinity.  We  have  it  Id 
our  power  to  do  considerable  this  season  towards  demonstrating  that 
the  culture  of  oysters  can  be  so  greatly  improVed  by  simple  and  ra- 
tional methods  that  the  ordinary  cultivator  may  safely  undertake  the 
work.  ' 

The  cultivation  of  "  cove  "  oysters  must  also  be  insisted  upon,  and 
Inasmuch  as  Saint  Jerome's  really  fulfills  the  conditions  ordinarily  fonnd 
in  the  best  "coves,"  the  extension  of  that  form  of  the  oyster  industry 
may  bo  greatly  aided  at  this  station ;  since  it  is  well  known  to  dealers 
that  such  oysters  are  more  valuable  in  the  iparket^,  and  better  in 
every  way,  it  will  be  our  province  to  show  how  this  kind  of  work  may 
be  increased,  as  I  have  already  shown  why  such  is  the  case  in  former 
reports. 

Altogether,  I  therefore  report  fevorably  to  you  of  the  station  and  its 
future,  though  I  am  not  unmindful  of  the  fact  that  it  may  hapiwn  that 
the  eflbrt  to  make  improvements  during  the  summer  may  cripple  the 
experimental  work ;  so  that  I  would  suggest  that  the  experiments  in 
culture  and  spat  collecting  be  pushed  with  unremitting  vigor  from  the 
25th  or  latter  part  of  June  to  the  1st  of  September  next,  so  as  to  ob- 
tain as  large  a  showing  of  valuable  data  as  possible,  and,  if  possible, 
not  to  permit  any  other  work  to  interfere  with  the  obtainment  of  tangi. 
ble  results. 

The  entire  bottom  of  the  canal,  5  to  C  feet  in  depth,  is  also  available 
for  cultural  experiments  to  test  the  effects  of  currents  in  fattening  and 
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growth.  Observations  which  I  have  made  from  time  to  time  have 
nhown  me  that  ojstera  grow  as  rapidly  at  Saiut  Jerome's  Creek  as  at 
auy  place  in  the  hay,  and  that  they  are  exceptionally  "fat"  and  "large 
in  the  flesh"  early  in  the  season,  and  that  they  are  possibly  on  that  ac- 
connt  more  prolific  than  the  oysters  from  the  open  waters,  which  get 
less  food  than  those  in  the  waters  of  this  creek,  where  the  choicest  food 
of  the  oyster  is  to  a  large  extent  held  in  by  the  partially  land  locked 
condition  prevailing,  while  this  food  is  generated  much  more  rapidly  itt 
such  places  on  acconut  of  the  more  efiective  action  of  the  sun's  rays  in 
warming  the  shallow  confined  waters. 
WASHmoTOH,  D.  C,  June  17, 1884. 


IST^^N  THK  OCCDRBBIXCK  OP  CORALS  ON  THE  OBAND  BAIVKS. 

Br  Capt*  ■>•  W.  COIXINS. 

Relative  to  the  occurrence  of  corals  on  the  slopes  of  the  outer  fishing- 
banks,  I  beg  to  say  that  the  place  of  greatest  abundance— of  the  Prim- 
noa  reseda  more  particularly — is  on  the  eastern  slope  of  Banquereau, 
in  from  150  to  200  lathoms  or  more,  and  latitude  44°  28'  N.  This 
"spot,"  which  isseveral  miles  in  extent — the  latitude  given  marks  about 
its  center— is  covered  to  such  an  ext«nt  with  a  coral  growth  that  it  seldom 
happens  that  trawl-lines  set  on  it  are  all  recovered.  The  fishermen  have 
learned  to  avoid  the  place  somewhat,  and  they  have  given  it  the  name 
of  "  The  Stone  Fence  "  Stones  of  considerable  size  {as  large  as  the 
fishing  lines  will  lift)  are  not  infrequently  pulled  up,  and  it  is  possible 
that  a  proper  investigation  of  this  locality  might  result  in  securing  some 
rocks  containing  interesting  fossils. 

On  what  is  called  the  "  Middle  Prong  "  of  Banquereau,  in  44°  13'  north 
latitude  and  58°  02'  west  longitude,  in  from  260  to  350  fathoms  of  water, 
I  found  considerable  many  corals  in  July,  1870,  and  among  others 
severiil  specimens  of  the  gold-banded  coral,  the  latter  being  more 
plentiful  than  1  have  seen  it  elsewhere.  This  place  is  small,  however, 
not  more  than  three-fourths  of  a  mile  in  diameter,  and  would  prob- 
ably be  somewhat  difBcult  to  find,  unless  the  weather  was  fine  and  clear. 

Iteferring  to  the  last -mentioned  locality,  I  find  the  following  in  my 
journal,  under  date  of  July  30,  1879,  the  vessel  then  being  anchored 
in  205  fathoms,  latitude  44^  14'  north,  longitude  58°  03'  west :  "  Four 
of  onr  trawls  were  on  the  '  Spot,'  which  bears  about  southeast  by  east 
from  the  vessel,  and  is  about  two-thirds  of  a  mile  distant,  to  its  near- 
est edge.  It  is  about  three-fourths  of  a  mile  in  diameter;  the  bottom, 
'  catchy,'  liaving  a  Rrowth  of  corals  of  various  kinds,  including  the  fol- 
lowing varieties :  Gold-banded  coral  (Keratoma  ornata),  great  tree  coral 
(Paragorffia),  blush  coral  {Aclanella  momani),  and  tree  coral  (Primnoa 
reseday 

Washington,  D.  C,  June  fl,  1884. 
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ItlS^BBPOBT  OF  ANALVOIB  OF  A  HAMPI.B  OF  FI8B  OVANO  HADE 
FROn  MALKION  OFFAl.,  BS  nB.  JOSBFB  flPBATT,  OF  TICTOBIA, 
BBITI«B  COI.UI)IBIA. 

Br  Prof.  W.  O.  ATWATER. 

The  sample,  as  received,  was  fine,  dry,  and  in  excellent  mechanical 
conditiou.  The  analysis  ehows  an  usually  large  amonnt  of  nitrogen 
and  phosphoric  acid. 

AKALYSI8. 

Par  canu 

"Water 11.28 

Nitrogen 9.8H 

Equivalent  to  anmoiiia 13.00 

Plictxphoric  acid 5.61 

Fat  (oil) 1 11.61 

Statements  explanatory  of  the  composition,  commercial  values,  and 
■  agricultural  nses  of  fish  guano  may  be  found  in  the  report  of  the  United 
States  Fish  Commission,  1877  (pp.  229,236,  &c.},  from  which  it  will  be 
«eeu  that  this  sample  is  of  unusually  high  grade.  It  has  indeed  higher 
percentages  of  both  nitrogen  and  phosphoric  acid,  and  is,  consequently, 
more  valuable  for  fertilizing  purposes  than  auy  of  the  specimens  men- 
tioned in  that  report.  It  has  also  a  large  content  pf  fat,  which  would, 
with  the  nitrogenous  matter,  give  it  a  very  high  value  for  food  for  stock, 
in  case,  as  is  by  no  means  impossible,  fish  refuse  should  ever  come  into 
use  for  this  purpose. 

I  learn  by  inquiry  that  fish  guano,  like  other  nitrogenous  fertilizers, 
is  just  now  rather  cheap  and  not  much  iu  demand  in  the  market.  "The 
10  per  cent  ammonia  grade  has,"  I  am  told,  "been  celling  in  bulk  at 
factory  (near  New  York)  at  J24  per  ton."  This  is  at  the  rate  of  $2,40 
per  unit  of  ammonia.  At  this  rate  guano,  like  Mr.  Spratt's  sample, 
with  12  per  cent  ammonia,  would  be  worth  $28.80  \ter  ton.  The  per- 
centage of  phosphoric  acid  is  very  large,  and  some  buyers  might  make 
allowance  for  It.  These,  however,  are  matters  upon  which  1  am  hardly 
competent  to  give  full  information. 

As  a  fertilizer,  fish  guano  is  used  mainly  iu  connection  with  phos- 
phates and  potash  salts.  Use<1  alone  its  effect  is  generally  inferior  to 
thatof  materials  which  contain  relatively  more  phosphoric  acid  and  less 
nitrogen,  and  it  has,  on  that  account,  not  come  into  general  use  among 
farmers.  It  is,  however,  very  much  employed  by  manufacturers  as  an 
ingredient  of  mixed  fertilizers.  Of  late  nitrate  of  soda  has  been  very 
clieap  and  has  reduced  (though  I  iiresume  only  temporarily)  the  de- 
mand for  fish  fertilizers.  In  short,  the  sample  is  one  6f  a  very  high 
grade  of  fish  guano,  and  unless  I  greatly  err  such  material  will  be  in- 
creasingly in  demand  in  the  future. 

Chemical  Laboratoet,  Weslejan  University, 

Middlelown,  Conn.,  July  9,  1884. 
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13S.— MNAKEH  CATCIIINO  FISB. 

[From  Forest  antl  Stream.1 

The  writer,  who  has  fished  more  or  lees  esioh  ueason  for  many  years, 
lias  loug  been  awure  of  this  habit  of  suakes  takiug  flsb,  aod  after  care- 
ful observatiou  I  am  firmly  conWoced  that  fish  furnish  a  great  source 
of  diet'to  a  large  portion  of  the  suake  family. 

On  Saturday  last,  the  writer  with  a  eonipauiou  was  fishing  for  pickerel 
io  the  outlet  of  a  pond  near  this  city,  and  while  thus  engnge<l  we  were 
treated  to  a  very  remarkable  esbibition  of  this  habit  amuug  snakes. 
As  our  boat  was  slowly  paddled  along  the  shore  among  the  lily  pads, 
tlie  writer,  who  wielded  the  rod,  noticed  a  large  striped  perch  alarmed 
»t  our  approach,  dart  into  a  small  cotc,  and  the  next  instant  there  fol- 
lowed a  great  commotion  in  the  water.  As  our  boat  was  moved  slightly 
so  as  to  obtain  a  better  view,  we  saw  a  large  snake  holding  the  strug- 
gling perch  in  its  mouth  above  the  water,  and  making  its  way  slowly  to 
the  shore.  Scarcely  had  it  reached  the  bank  with  its  victim  wlien  there 
rushed  from  some  hidden  retreat  among  the  bushes  another  snake,  at 
least  a  foot  longer  than  the  other,  and  instantly  a  terrible  struggle  took 
place  between  them  for  the  fish.  Over  each  otiier  they  loUed  and 
writhed  upon  the  ground.  One  instant  both  would  be  tugging  at  the 
fish  ;  then  the  fish  would  lie  upon  the  gronnd,  and  over  its  struggling 
form  the  snakes  would  roll  in  battle  in  a  desperate  contest  for  the 
mastery.  At  last  by  a  mighty  eftbrt  the  larger  beat  off  the  smaller, 
seized  the  fish  in  its  mouth,  and  glided  into  the  water,  whereupon  the 
smaller  became  the  attacking  party,  and  another  terrible  fight  took 
place  in  the  water.  At  last,  as  though  becoming  tired  of  the  unequal 
combat,  the  smaller  one  disengaged  itself  from  the  fray,  and  with  a 
slow,  tired  motion  swam  slowly  ashore  among  the  bushes  when  the 
other,  holding  his  ill-gotten  prey  at  least  a  foot  above  the  water,  went 
quickly  ashore. 

It  was  now  time  for  us  to  show  our  hand,  and  picking  up  a  stone  each 
(for  we  had  previously  landed  so  as  better  to  view  the  fight)  we  cast 
them  at  his  suakesbip,  and  lie  was  soon  dead. 

The  perch  was  a  fine  specimen,  S  inches  in  length,  was  in  good  con- 
dition, gills  bright  red,  and  had  the  luster  in  appearance  that  denoted 
a  healthy  condition ;  it  was  quite  exhausted  by  tlie  rotigh  treatment 
and  from  being  out  of  the  water  so  long,  but  after  we  returned  it  to 
the  stream,  after  a  few  erratic  niovements,it  slowly  swam  out  into  deeper 
water.  The  snakes  were  both  bluish  black  in  color  on  back  and  sides, 
belly  was  a  deep  bloody-oraugo  color,  and  the  one  we  killed  was  4  feet 
aud  10  inches  in  length.  These  snakes  were  no  doubt  the  common  black 
water-snake  {TropidottatKi  aipidon). 

Lowell,  Mass.,  June  19, 188^. 
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Br  CUA8.  vr.  SniLET. 

On  Tliursday,  May  16,aetraDg6  fish  v-as  seen  by  tlie  ciow  of  the 
Bcbooner  Carrie  E.  Parsons,  Capt.  Albert  Greenlow,  of  Gloucester, 
Mass.,  aboat  20  miles  southeast  from  Block  Island.  When,  se^n  the 
fish  was  near  the  surface  of  the  water,  on  its  side,  with  the  side-fin  and 
tail  in  motion.  The  men  at  first  thought  it  was  a  snnfish.  They  rowed 
up  to  it  in  a  dory,  threw  a  harpoon  into  it,  and  towed  it  alongside  the 
Tessel,  when  it  was  taken  on  board  and  put  in  the  ice-bouse.  It  was 
easily  captured.  On  arriTing  at  Gloucester,  May  17.  the  captain  pre- 
sented it  to  the  representative  of  the  United  States  Fish  Commission, 
Capt.  S.  J.  Martin,  who  telegraphed  to  Professor  Baird  for  instructions 
as  to  its  disposition.  Captain  Martin  states  that  no  one  of  the  hundreds 
of  persons  in  Gloucester  who  came  to  see  it  could  identify  it.  On  Mon- 
day, 19th,  it  was  packed  in  ice  by  the  Atlantic  Halibnt  Company  and 
forwarded  to  Washington  by  express,  where  it  arrived  the  next  day. 
It  was  over  6  feet  in  length  and  weighed  300  pounds.  On  May  31  Pro- 
fessor Baird  replied  to  Captain  Martin  concerning  it :  "  The  strange 
fish  referred  to  in  your  letter  was  duly  received  to-day,  in  excellent  con- 
dition, and  proved  to  be,  as  I  thought  it  would,  the  southern  jew-flsh, 
the  existence  of  which  much  farther  north  than  Florida  we  have  not 
been  aware  of.  The  fish  itself  is  not  considered,  especiittly  when  it  is 
large,  very  palatable,  i>ut  this  specimen  answers  a  very  imitortaot  pur- 
pose in  fixing  its  geograpbica!  distribution.  It  will  also  give  us  an  op- 
portunity of  making  a  plaster  cast.  We  have  had  a  ei>ecimen  of  about 
the  same  size  from  Florida,  but  I  think  not  in  so  good  preservation  " 

Tarleton  U.  Bean,  curator  of  the  Department  of  Fishes  of  the  United 
States  Ifational  Museum,  under  date  of  May  26, 1884,  made  the  follow- 
ing report  upon  the  specimen : 

"After  having  examined  the  large  black  grouper  which  was  for- 
warded iixim  Gloucester  last  week,  1  have  reacbed  the  conclusion  that 
it  is  Epinephelus  ntgritug  (Holbrook),  a  species  which  Dr.  Holbrook,  in 
his  Ichthyology  of  South  Carolina,  published  in  1860,  mentioned  as  be- 
ing rare  and  known  only  in  the  waters  of  South  Carolina.  It  has  not 
been  known  to  occur  in  any  waters  north  of  that  State,  as  far  as  I  know. 
The  species  is  known  as  the  black  grouper,  and  specimens  weighing  300 
pounds  have  been  recorded  before;  the  example  receivetl  from  Gloucester 
weighed  300  pounds.  A  cast  and  the  skeleton  have  been  preserved. 
The  fish  had  evidently  strayed  away  from  its  natural  habitat,  and  its 
presence  off  Block  Island  must  have  been  accidental." 

United  States  Fish  Commission,  June,  1884. 
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Tol.  IT,  No.  16.     ^rashington,  D.  C.     July  30,  1884. 


Br  Uent.  fr.  HI.  WOOD.  Comroandins. 

I  have  the  honor  to  report  that  under  present  cooditioos  but  little  can 
be  done  in  the  way  of  shad  propagation  on  the  Saint  titay's  Hirer. 
The  stream  is  narrow,  deep,  without  ahoal  places,  and  has  strong  tidal 
cnrrents.  Its  banks  are  very  steep  and  overgrowp  by  Uiickets  to  the 
water's  edge.  The  only  fishing  done  is  with  the  bow -net  and  a  very  few 
gill-nets.  I  have  only  been  able  to  find  eight  gillere  fishing  in  the  few 
reaches,  miles  apart,  that  are  comparatively  fi«e  from  auags.  On  ac- 
count of  anags  and  the  narrowness  of  the  river  the  longest  nets  used  by 
these  men  are  only  25  fotboms  and  some  as  short  as  12  fathoms.  They 
commenced  fishing  the  Ist  of  January,  and  the  catch  to  date,  for  the  va- 
rious gillers,  runs  from  100  to  700  shad.  An  average  of  abont  eight  per 
day  for  the  best. 

I  have  bad  one  gill-net  fished  every  tide  since  the  very  day  of  our  ar- 
rival. The  best  any  one  net  has  done  on  a  tide  has  been  eleven  shad 
and  two  sturgeon.  The  ordinary  catch  is  from  two  to  nine.  I  have  also 
sent  spawn  takers  to  overhaal  the  fish  taken  by  the  other  gillers  who 
are  within  reach. 

Of  all  the  flsh  we  have  seen,  but  a  very  small  number  have  been  ripe ; 
and  never  yet  have  male  and  female  been  taken  together  in  proper  oondi- 
tiOD.  As  the  total  daily  catch  of  fish  is  so  small  the  odds  are  largely 
against  many  of  both  sexes  being  in  proper  condition.  A  few  of  the 
few  ripe  shad  taken  have  been  over-ripe,  but  the  majority  have  been  as 
hard  as  when  first  caught  in  the  Potomac. 

While  Hamlen  was  here  I  took  him  25  miles  further  np  the  river  to 
overhaul  the  fish  taken  in  the  bow-nets  fished  there  and  to  try  one  of 
our  gill-nets.  Be  could  not  flsh  the  latter  on  account  of  snags,  and  the 
fish  taken  in  the  bow-nets  were  in  the  same  condition  as  further  down. 

I  have  made  every  efi'ort  to  use  our  seine  but  have  at  last  given  it  up. 
We  took  even  less  flsh  in  that  way  than  in  the  gill-nets.  There  is  only 
one  place  I  could  find  where  it  was  practicable  at  all-  It  took  two  daya 
hard  work  to  partially  clear  the  haul  of  snags  and  saw-logs,  and  in  all 
the  hauls  we  made  not  one  was  perfectly  dear.  The  snsgs  could  probably 
be  removed  in  time  but  even  then  it  would  not  pay  to  fish  a  seine  on 
this  river.  As  the  Saint  Mary's  is  so  narrow  it  can  only  be  hauled  on 
slack  water,  for  if  laid  up  or  down  stream  while  the  tide  is  mnniDg,  to 
cover  a  part  of  a  reach,  it  will  either  be  swept  into  the  other  bank  or 
below  before  it  can  possibly  be  landed. 
Bnll.  U.  S.  F.  C,  84 16 
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Our  biggest  haol  with  the  seine  was  four  shad.  Usaally  we  eaugbt 
nothing.  I  doubt  whether  any  but  gill-nets  will  ever  be  nse<l  here  by 
profe^siunal  flsbermeD.  The  fyke-nets  iiiif;ht  be  used  here  MicecssfuUf 
in  place  of  the  bow-nets.  The  latter  are  iished  in  the  deep  water  clothe 
to  the  bank  and  the  flsh  aeem  to  follow  tlie  shore  close  at  certain  ]ilac-es, 
probably  look  for  spawning-beds.  A  fyke  set  in  these  spots  would  prob- 
ably take  a  large  number  of  fish. 

A  firm  of  N^orthern  fishermen,  engaged  in  ahippingshrimp  and  fish  from 
Femandiua,  asked  me  to  let  them  know  if  it  would  be  possible  to  haul 
a  seine  in  the  Saiut  Mary's.  If  so  they  would  flsh  one  oext  year,  bur, 
as  stated  above,  they  would  not  be  justified  in  attempting  it. 

So  far  we  have  not  been  fortunate  enough  to  secure  a  single  impteg- 
natetl  egg,  and  for  the  reasons  given  above  I  do  not  thjuk  this  rivt-r 
will  ever  be  a  favorable  locality  for  shad  propagation.  Since  the  first 
two  days  we  have  taken  no  sturgeon.  The  only  other  fish  taken  have 
been  one  small  rock,  several  gar,  a  few  bream,  and  some  catfish. 

King's  Ferry,  Fla.,  Afarch  L>6, 1884. 

I  have  just  returned  from  Jacksonville,  where  I  went  to  see  if  there 
was  any  chance  for  shad  work  on  the  Saint  John's.  There  was  no 
chance  there  for  tthad  propagation.  I  consulted  the  principal  fish  deat- 
«rs,  and  tliey  told  mc  that  very  few  shad  are  now  coming  in.  Mm-li 
longer  nets  are  fished  in  the  Saint  John's  than  here,  but  the  heuvit'si 
-catch  for  the  seusoii,  from  January  1  until  now,  for  one  boat,  was  oul,\ 
1,100  shad,  Mr,  Mcrvin,  the  largest  dealer,  spoke  vaguely  of  some  lakes 
way  up  the  Saint  John's,  where  he  thought  enough  spawning  fi.sh  conht 
be  taken  in  the  height  of  the  scal^on  to  make  it  an  object,  lie  alxo  said 
that  the  Saiut  Juhn*s  shad  are  smaller  fish  than  those  taken  elsowliere. 
The  Saint  Mary's  shad  run  as  large  as  those  taken  Xorth. 

I  have  nothing  to  add  to  my  former  report.  We  have  kept  u]i  our 
operations  steadily,  and  have  caught  about  the  same  number  of  shad, 
bnt  still  have  not  been  able  to  get  an  impregnated  egg. 

King's  Ferry,  Fla.,  March27, 1684. 


By  LicHl.  IV.  M.  WOOD,  Conimandlng. 

After  leaving  Fernandina,  Fla.,  I  proceeded  in  this  vessel  to  iieorj;' 
town,  S.  C,  to  investigate  the  shad  fisheries  there,  and  have  the  Iji>ij<<j 
to  submit  the  following  rejiort : 

We  arrived  on  the  afternoon  of  the  Sth  instant.  The  shad  hcasoi' 
was  found  to  be  atlout  over  and  mo^t  of  the  fishermen  had  left.  I  wa^ 
fortunate  enough  to  find  Mr.  E,  Barnes  still  in  town.  Mr.  Baiiies  i- 
tbe  largest  owner  of  nets  and  hags,  and  ships  all  the  fish  caught  in  thv 
■vicinity.     Accompanied  by  bim  I  took  the  hiuncli  and  went  uj)  the 
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Waccamaw  and  Peedee  Eivere.  I  also  went  up  the  Black  River,  a 
tributary  of  the  Peedee,  but  only  ou  the  two  former  rivers  and  Winyaw 
Bay,  into  which  they  empty,  ie  any  fishing  done. 

On  account  of  the  character  of  the  bottom  and  banhs  no  seine  haul- 
ing is  carried  on,  and  the  fishing  is  entirely  by  gill-nets.  This  year 
about  thirty  nets  were  fished,  averaging  150  fathoms  long,  5^  to  6^  inches 
mesh,  and  16  to  18  feet  deep.  They  are  not  allowed  to  reach  the  bottom 
on  account  of  snags.  The  average  catch  this  year  was  about  800  shad 
per  net.  Many  of  the  gillers  live  in  flat-boats,  moored  at  convenient 
localities. 

Mr.  Barnes's  flat  is  at  the  junction  of  Jericho  Creek  and  the  Wacca- 
maw. Ue  fishes  three  nets,  employing  nine  men,  viz.,  a  auperintendent, 
two  for  each  net,  a  cook,  and  a  marketmau,  who  carries  the  fish  in  a 
small  boat  to  town,  10  miles  below.  Mr.  Barnes  says  they  catch  very 
few  ripe  fish  of  eithei'  sex,  but  take  a  good  many  "  down  runners,"  or 
spent  fish.  He  believes  all  the  fish  go  long  distances  above  the  highestf 
fisheries,  which  are  only  a  short  distance  from  salt  water,  to  ,spawu. 

On  the  headwaters  of  these  rivers,  owing  to  the  natural  difiiculties 
and  the  absence  of  market  facilities,  the  only  shad  caught  are  taken 
with  liow-nets  and  short  pieces  of  gill-nets,  as  on  the  Saint  Marj"'s.  and 
used  lor  home  consumption  aloue.  A  great  many  shad  are  taken  in 
Wiiiyaw  Bay  before  they  leave  salt  water. 

The  best  of  the  season  here  is  February  and  March.  On  the  day  of 
my  t-istt  to  Mr.  Barnes's  flat,  the  7th  instant,  his  total  catth  was  three 
shad,  and  he  quit  fishing  that  day.  He  was  paying  30  cents  each  at 
first  hand  f»r  the  fish  he  bought,  and  I  see  by  the  qnotntiona  in  the 
Star  of  the  Bth  instant  that  they  are  being  sold  in  Washington  at  $25 
to  $3^  per  hundred. 

It  is  possible  that  some  little  work  might  be  doue  here  before  the 
opening  of  tlh;  season  further  north.  There  would  certaiidy  be  more 
chance  of  success  than  in  Florida,  as  far  as  my  experience  goes.  I  do 
not  think  much  can  be  done  where  the  catch  of  Shad  is  taken  by  gdl- 
nets,  especially  as  fished  in  Southern  rivers. 

As  a  rule  comparatively  few  shad  are  taken  at  a  drift,  and  of  these 
tbe  proportion  of  males  and  females  is  rarely  equally  divided.  Still  more 
rarely  are  the  two  sexes  in  the  proper  condition  for  spawning.  Espe- 
cially is  this  true  where  by  force  of  circumstances  these  nets  are  fished 
only  in  tbe  loug,  deep  reaches  of  the  river  and  never  allowed  to  fish 
near  the  bottom.  Consequently  it  seems  to  me  most  of  the  fish  taken 
are  those  running  up  or  down  from  the  spawning-beds  near  the  head- 
waters, where  they  cannot  be  caught  except  in  limited  numbers  by  the 
bow -net,  &c. 

We  Jeft  Georgetown  on  the  evening  of  the  7th  instant,  arrJTing  oflf 
the  Chesapeake  early  on  the  morning  of  the  9th,  touched  at  Norfolk  for 
a  couple  of  hours,  and  then  proceeded  to  Washington,  D.  C,  arrivingon 
the  evening  of  this  date. 

Washington,  D.  C,  April  10, 1884.  >-  , 
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133^BXTBACTS  VBOIH  A  BBPOBT  OV  IN  VBSTie ATIONS  OV  THB 
SBAD  riHHBBIBS  AND  BIVEBS  SOUTH  OF  CUABLSSTON,  S.  C^ 
WITH  A  VtmVf  TO  I{»TABI.ISHINC}  STATIONS  VOB  ABTIFICIAI. 
P  BO  r  AAA  T 1  ON. 

Br  T.  B.  FEBOCSON. 

I  aniTed  in  the  Lookout  at  Savannah  during  the  afternoon  of  March 
20, 1883.  The  fishermen  and  flsh-dealers  in  Savatinah  reported  a  great 
scarcity  of  shad  daring  the  seaeon  both  in  the  Savannah  and  neighbor- 
ing rivers  ftom  which  the  market  derives  its  supply.  Shad  were  sell- 
ing readily  at  &om  $1.50  to  $2  per  pair. 

In  order  not  to  lose  time  I  decided  to  make  the  examination  of  the 
Saint  Mary's  Biver  before  proceeding  to  the  Saint  John's  so  ran  np  the 
river  as  far  as  the  town  of  Saint  Mary's,  a  place  of  abont  1,000  iuhabi- 
'  tanta,  where  we  arrived  at  4  o'clock,  March  21.  Engaged  a  pilot  to 
take  the  steamer  up  the  river,  and  left-  Saint  Mary's  about  an  hoar  later 
with  a  strong  flood-tide  mnning,  and  reached  Clark's  Bluff,  a  distance 
of  about  30  miles,  at  7  o'clock. 

At  this  point  I  Interviewed  Mr.  Fierson ,  who  keeps  a  store  at  the  Bluff, 
and  learned  ftt>m  him  that  the  fish  were  very  plentiful  this  season,  bat 
not  so  much  so  as  a  few  years  back.  He  takes  an  average  of  100  shad 
a  day  in  his  gill-net,  and  in  the  immediate  neighborhood  there  are 
a  number  of  gill-nets  fished.  The  hoop-net  was  in  use  at  this  point  a 
few  years  ago  and  many  shad  were  taken  in  tbis  maaoer.  This  net  is 
operated  by  dragging  at  tbe  side  of  the  boat.  Its  use  has  been  almost 
entirely  superseded  by  tbe  introduction  of  the  gill-net.  The  nets  used 
at  this  point  were  of  5-inch  mesh,  about  14  feet  deep,  and  65  yards  in 
length. 

An  admirable  location  for  a  haul  seine  is  reported  at  Brick  Landing, 
about  a  mile  above  Clark's  Bluff.  This  reach  of  the  river  is  a  favorite 
place  for  tbe  shad,  and  most  of  the  fishermen  of  the  neigliborhood  drift 
their  nets  in  this  locality.  No  doubt,  at  small  cost,  a  haul  might  be 
cleared  and  large  numbers  of  shad  takeu.  Soon  after  our  arrival  adrift 
was  made  with  the  gill-net  with  which  the  steamer  was  supplied,  and 
although  it  was  not  properly  rigged  for  tbis  special  locality  several  shad 
nearly  ripe  were  taken.  The  males  were  quite  ripe.  We  overhauled, 
in  addition,  the  catch  of  two  other  boats,  and  found  males  predominat- 
ing; a  few  ripe  females  and  spent  fish  were  taken.  The  water  of  the 
river  showed  65*^  F.  at  this  date,  indicatiug  a  good  temperature  for 
shad  hatching.  A  large  female  sturgeou,  measuring  7  feet  11  inches, 
with  roe  fully  developed,  was  taken  in  our  gill-net. . 

A  few  miles  ap  tbe  river  is  King's  Ferry,  which  is  8  miles  from 
the  station  of  tbe  Jacksonville  division  of  the  Savannah,  Florida,  and 
Western  Railroad.  We  learned  that  a  tramway  runs  from  the  station 
to  this  point.  No  doubt,  this  would  be  a  gooil  locality  to  establish  a 
station  eitlicr  with  the  Lookout  or  Fish  Hawk,  unless,  perhaps,  it  was 
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found  advisable  to  select  a  railroad  crossing,  vbich  is  some  twenty-five 
nilea  farther  up  the  river.  We  beard  all  the  evening;  the  shad  "  splash* 
ing"  around  tlje  steamer.  Had  we  lieen  provided  with  hatching  appa- 
ratus, no  doubt  a  large  unuiber  of  eggs  could  have  been  procur^  at 
this  time  in  the  immediate  vicinity. 

Being  satisfied  fh>m  the  inlerviews  bad  with  several  of  the  residents 
of  the  neighborhood  that  good  shad-batching  work  could  be  done  at 
this  station  or  further  up  the  river,  I  detennined  to  proceed  with  the 
investigation  of  the  Saint  John's  River,  so  got  under  way  at  6.30  a.  m., 
on  the  22d,  and  reached  Saint  Mary's  after  one  or  two  stops  on  the  river, 
at  12  jD.  Reached  the  Saiat  John's  sea-buoy  at  3.30  p.  m.  Taking  a 
pilot  we  crossed  the  bar  at  almost  extreme  low  water,  the  steamer  draw- 
ing a  few  inches  over  6  feet. 

Stopping  at  Mayport,  which  is  situated  on  the  right  bank  of  the  Saint 
John's  River  near  its  mouth,  for  the  purpose  of  taking  in  wood,  we  se- 
cured some  excellent  oysters  Iroui  the  waters  near  by.  Leaving  May- 
port,  we  ran  up  to  Jacksonville,  reaching  that  city  at  7  p.  m.  Observed 
on  the  way  up  many  gill-nets  set  for  shad.  The  fishermen  generally 
complain  of  tbe  scarcity  of  flsh.  Saw  several  nets  overhauled  without 
capturing  a  single  shad.  Tbe  most  important  fisheries  of  the  Saint 
John's  Biver  lie  between  Jacksonville  and  Mayport,  and  gill-nets  are  ex- 
clusively used.  Yellow  Bluff,  a  small  settlemeut  below  Jacksonville,  is 
the  center  of  the  shad  fishing  on  the  river.  Tbe  fish  taken  at  tbis  point 
are  shipped  to  Jacksonville,  and  there  marketed  or  reshipped  Korth. 
As  the  principal  portion  of  shad  taken  in  this  river  are  captured  in  salt 
water,  there  is  no  opportunity  afforded  of  securing  eggs  in  large  num- 
bers, the  spawn  being  in  an  immature  condition. 

On  the  23d  we  visited  the  market  at  Jacksonville  and  bad  an  inter- 
view with  Mr.  Sullivan,  the  principal  fish-dealer  of  tbe  town,  and  learned 
from  bim  that  the  fish  were  generally  received  about  9  o'clock  from  the 
points  down  tbe  river ;  that  none  came  to  the  market  from  up  the  river, 
On  this  day,  Friday,  March  23,  184  shad  were  received.  On  overhaul- 
ing these  we  found  that  at  least  two-thirds  were  females,  and  the  eggs 
apparently  about  a  week  or  ten  days  from  maturity.  The  fish  were  of 
good  size.  We  were  informed  by  Mr.  Snilivan  that  the  fish  examined 
represented  tbe  catch  of  nine  nets  of  150  fathoms  in  length.  These  nets 
were  of  6-incb  mesh  and  15  feet  deep.  It  was  his  opinion  that  sbad 
were  getting  more  and  moro  scarce  every  year.  Up  to  that  date  last 
season  he  had  shipped  35,000  shad  j  this  year  only  10,000. 

He  was  of  the  opinion  that  by  the  last  of  the  month  the  fish  would  be 
found  ripe ;  but  I  would  exceedingly  doubt  our  ability  to  find  eggs  iu  a 
snfBcientty  advanced  stage  taken  anywhere  in  the  neighborfaood  of  the 
mouth  of  tbe  river  where  tbe  water  is  very  salt.  The  males  were  sell- 
ing at  about  BO  cents  per  pair,  and  the  roe  shad  at  $1.  Mr.  Snilivan 
attributes  tbe  falling  off  in  the  catch  to  the  closing  of  the  mouth  of  the 
river  by  the  jetties  recently  constructed  by  the  Engineei-  Department, 
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and  also  to  the  great  nnmbers  of  sharks  and  porpoises  which  are  fre- 
queutly  seen  iu  the  narrow  channel  of  the  river.  The  shad  in  their  mi- 
gration are  met  by  great  nnmbers  of  their  enemies  and  are  driven  away. 

We  got  under  way  at  11.16,  Ax>m  Jacksonville  bonod  for  Palatka^ 
which  point  we  reached  at  4.15  in  the  afternoon.  At  this  itoint  I  had 
an  interview  with  S.  J.  Reynolds,  of  Lowell,  Mass.,  who  had  been  for 
years  a  mackerel  flaher,  sailing  from  the  |>ort  of  Gloucester.  I  learned 
from  him  that  he  had  fished  several  years  in  theSaiut  John's.  Tbis  year 
he  operated  eleven  nets,  5-inch  mesh,  50  meshes  deep,  and  from  175  to 
210  fathoms  long.  Two  of  these  nets  were  now  operated  at  Welaka 
several  miles  np  the  river.  According  to  law,  fishing  commences  on  the 
Saint  John's  on  December  1,  and  closes  on  April  1.  He  had  not  seen 
a  ripe  shad  this  season. 

I  learned  that  Mr.  J.  W.  Merian,  of  New  York  City ,  operated  seven  nets 
of  about  150  fathoms  long  at  Palatka;  that  W.  B.  Oros8,  a  native  of  the 
State,  operated  two  nets  of  about  200  fathoms.  These  were  all  the  nets 
fished  iu  the  neigborhood  of  this  city.  I  caused  the  nets,  five  iu  all,  that 
were  being  fished  that  night  on  the  river,  to  be  oveihauled  aud  only  & 
shad  were  taken  ;  they  were  all  females,  with  eggs  immature. 

At  Palatka  we  secured  the  services  of  James  Garret,  colored,  as  pilot 
for  the  upper  river,  and  sailed  for  Lake  Monroe  on  the  24th.  At  George- 
town I  caused  five  nets  to  be  overhauled  and  found  that  they  were  of 
4-inch  mesh,  too  small  for  shad.  One  channel  bass  and  several  mullet 
and  black  bass  were  taken  during  our  stop  at  this  point.  The  tisbernien 
thought  that  shad  could  be  taken  in  considerable  numbers  at  this  |>oiut, 
but  there  were  no  nets  fished  for  them  this  year.  Last  year  they  re- 
ported that,  they  were  captured  iu  some  abundance  in  water  no  more 
than  2  feet  deep. 

Finding  5J  feet  on  Yelnsia  Bar,  we  had  no  difficulty  in  reaching  the 
upper  river.  Noticing  the  black  bass  jumping  in  the  ri^'er  just  al>ov© 
Lake  Barefoot,  we  stopped  for  two  hours  aud  took  some  nineteeu  with 
the  fly.  They  were  fat  and  in  exceedingly  fine  condition.  Proceeding 
np  the  river,  we  reached  SaufordatSp.  m.,  with  wind  blowing  hard  from 
the  southeast.  On  going  ashore  I  learned  that  there  were  only  two  fibber- 
men  operating  in  Lake  Monroe.  Mr.  Alonzo  Gitson  fished  two  nets  on 
the  upper  bar,  one  50 and  the  other  25  fathoms;  and  Mr.  John  West  fished 
the  lower  barwith  two  nets  ofuO  fathoms  each.  The  average  catch  was 
from  30  to  40  shad  a  night,  the  maximum  of  the  season  being  60  shad. 
They  reported  that  they  had  taken  ripe  shad  some  time  previous.  Those 
I  caused  to  be  examined  were  within  three  or  four  days  of  being  ripe. 
The  usual  market  price  vfas  50  cents  per  pair. 

Having  learned  that  there  was  little  prospect  of  establishing  a  haUib- 
iug  station  on  Lake  Monroe,  we  left  Sanford  at  C.55  on  the  morning  of 
the  25th,  and  dropped  down  the  river  to  Blue  Spring,  reaching  there 
at  9.20.  Found  black  bass  exceedingly  plentiful  at  this  point.  With 
two  rods,  fishing  exclusively  with  the  fly,  40  were  tnI;on  in  a  short 
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time,  tbe  largest  weighing  5  pounds.  Seeing  a  large  number  of  fish  at 
the  point  where  the  water  (rom  the  Blae  Spring  enters  the  Saint  John's 
River,  we  set  the  seine  around  them.  The  bass,  however,  jumped  over 
tbe  cork  line  »nd  none  were  taken. 

Some  COO  catfish,  measuring  from  12  to  25  inches,  were  taken  iu  the 
net,  and  these  were  fish  that  could  not  readily  be  shaken  out,  as  they 
had  become  cutaugleil  i  i  tbe  meshes,  the  men  in  hauling  the  net  baving- 
cudeavored  to  get  rid  of  the  same  by  shaking  them  out.  Tbe  fish  con- 
gregate around  the  entrance  to  this  spring  in  immense  numbers,  pos- 
sibly attracted  by  tbe  Gul])bur  of  its  waters.  At  many  points  on  the 
riv4T  liirge  numbers  of  shad  might  be  taken,  but  the  present  plenty  of 
g)ir  uui)  cattish  in  this  river,  judging  from  tbe  experience  obtained  at 
those  iwints  where  special  examination  was  made,  would  render  it 
almost  impossible  to  fish  for  shad  without  having  the  nets  destroyed 
by  lliese  lisli. 

We  left  Blue  Spring  on  the  20tb,  and  after  leaving  pilot  at  Palatka 
proceeded  down  tbe  river.  Chief  Boatswain's  Mate  Uamlen  reporta 
that  ill  the  morning  before  sailing  be  could  see  the  catfish  in  immense 
numbers  in  the  sulphur  water  just  where  the  spring  creek  enters  the 
Siiiut  John's.  During  the  day  spent  at  Sulphur  Spring,  while  playing 
two  black  bass  that  I  had  hooked  on  tbe  rod  at  the  month  of  Snake 
Crock,  a  small  alligator,  apparently  about  4  feet  long,  took  bold  of  one 
of  tbe  fish  close  alongside  the  boat,  and  before  it  could  be  frightened 
away  left  tbe  marks  of  its  teetb  on  the  fish.  At  8  p.  m.,  it  beeomiiig 
very  dark  and  blowing  fresh  from  tbo  northwest,  we  anchored  for  tbe 
night  off  Magimlia. 

On  the  27th  we  proceeded  down  the  river,  and  after  a  short  stop  at 
Jacksonville  reached  its  mouth  iu  tbe  afternoon.  Having  been  informed 
that  large  numbers  of  sheepshead  were  being  taken  in  the  neighborhood 
of  Saint  Augustine  iu  the  Matanzns  River,  near  Matanzns  Inlet,  wi^ 
sailed  on  the  28th  for  Saint  Augustine,  which  we  reached  at  2  p.  m. 

At  Saiu I  Augustine  I  learned  from  Mr.  Alex.  Iwauowski,  an  intel- 
ligent river  pilot,  that  we  were  a  little  early  to  procure  ripe  sheeps- 
head, and  that  it  was  doubtful  whether  the  .Lookout  could  be  taken 
through  the  Matanzas  River.  I  learned  from  him  that  sheepshead 
were  taken  a  little  later  in  the  season  iu  large  quantities  near  the  iulet^ 
both  north  and  south  of  it ;  that  numbers  of  channel  bass  and  drum 
could  also  be  taken  at  this  point.  The  water  had  been  so  abnormally 
cold  this  season  that  the  flsh  were  late  in  coming  to  the  inlet.  It  was 
his  opinion  that  spawning  sheepshead  could  be  readily  procured  in  the 
Matanzas  River  a  little  later  in  tbe  season. 

The  Lookout  was  ordered  to  return  to  Washington  for  service  in  the 
waters  of  the  Chesapeake  Bay,  at  which  point  she  arrived  on  April  19, 
after  having  been  detained  by  bad  weather  on  the  way. 

As  imperfect  as  the  investigations  of  the  shad  fisheries  of  the  southern 
coa«t  were,  they  satisfied  me  that  Saint  Mary's  River  should  be  selected 
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as  tlie  basis  of  operations  during  the  next  season,  and  that  operations 
may  be  carried  ou  in  tliis  river  on  a  suflQcient  scale  to  warrant  it«  being 
occupied.  No  doubt  in  ordinary  seasons  ripe  shad  will  be  taken  on  this 
river  early  in  March,  and  with  a  floating  hatchery,  such  as  the  Fish 
Hawk  or  the  Lookout,  equipped  with  gill-nets  such  as  are  now  used  in  the 
Saint  Mark's  Birer,  and  one  or  two  haul  seines,  a  targe  uamber  of  young 
fish  can  be  i)ro<1uced  before  the  season  commences  in  the  waters  in  the 
immediate  vicinity  of  Washington, 

The  facilities  for  transporting  the  yoong  fish  to  other  rivers  of  the 
South  are  ample,  as  the  station  maybe  located  on  the  river  within  reach 
of  the  crossing  of  the  Jacksonville  division  of  thfe  Savannah,  Florida, 
and  Western  llailroad,  and  by  the  roads  intersecting  with  the  Fernan- 
dina  and  Jacksonville  Railroad. 

An  experimental  station  should  be  established  on  the  Saint  Mary's 
Hiver  during  the  coming  season,  and  it  should  be  ready  for  oi>erations 
by  the  1st  of  March.  I  would  recommend,  in  addition,  if  Saint  Mary's 
is  selected  as  the  river  for  our  future  operations  at  the  South,  that  large 
numbers  of  young  shad  and  herring  be  transported  from  the  stations 
near  Washington  and  deposited  In  the  Saint  Mary's,  in  order  to  more 
quickly  increase  the  supply  of  shad  in  this  river,  and  enable  us  to  secure 
the  adult  fish  in  larger  numbers  in  the  future. 

Washington,  D.  C,  June  15, 1883. 


134.-NOTB  ON  THK  DBSTRVCTIOI*  OP  HACMBBKI,  BT  UOOFIRH- 

By  Capt.  J.  IV.  COLLINS. 

Oapt.  Joseph  Smith,  of  Gloucester,  Mass.,  tells  me  that  while  off 
Wood  Island,  Maine,  in  August,  1880,  be  observed  what  he  supposed 
to  be  at  first  a  moderate-sized  school  of  mackerel  at  the  surface  of  the 
water.  On  closer  inspection,  however,  he  found  that  only  a  small  num- 
ber were  mackerel,  probably  not  exceediugmore  than  half  or  three-fourths 
of  a  barrel,  and  these  were  completely  surrouuded  by  an  immense  school 
of  dog-fish.  The  body  of  dogfish  was  formed  in  such  a  manner  as  to  in- 
close the  mackerel  on  all  sides  and  underneath,  completely  pi-eventing 
their  escape.  Captain  Smith  had  an  opportunity  of  observing  the  mack- 
erel closely,  and  says  that  many  of  them,  he  noticed,  were  bitten  by  the 
dogfish,  some  being  depriveil  of  their  tails,  and  others  having  wounds 
on  their  sides.  He  is  of  the  opinion  that  every  one  of  the  mackerel 
was  ultimately  eaten  by  the  dogfish.  It  is  probable,  he  thinks,  that 
at  first  a  much  larger  body  of  mackerel  was  surronnded.  The  school 
of  dogfish  he  estimated  to  contain  at  least  enough  for  one  hundred 
barrels.  Another  school  of  dogfish  surrounding  a  small  body  of  mack- 
erel was  seen  on  the  same  day. 

Washington,  D.  C,  July  7, 1884. 
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13S.-NOTKf  OPf  THE  FIBBBBIBS  OP  ei.OlICBSTBH,  MASS. 

Br  8.  J.  MARTIN. 

[From  letters  to  Prof.  8.  F.  Baird,  ] 

MACKEHEii. — Tbe  following  Gloocester  vessels  arrived  at  New  York 
yesterday  with  good  fares  of  Hioall  mackerel,  which  sold  at  $1  per 
hnudred,  namely :  Schooners  Golden  Hind,  80  barrels ;  E.  L.  Gowo,  90 ; 
Henri  N.  Woods,  60 ;  Electric  Light,  70 ;  Ethel  Maud,  125 ;  J.  E.  Gar- 
laud,  im ;  GoldHinith  Maid,  80 ;  Martha  0.,  100 ;  Addison  Center,  80 } 
Henry  Denois,  100 ;  also  schooner  Elsie  Smith,  of  Portland,  150  bar- 
rels. 

Gloucbstbb,  Mass.,  April  i,  1884. 

SuMMAEY. — From  April  1, 1884,  to  date  there  have  been  fifty  arrivals 
trom  George's  Bank  with  an  average  of  18,000  pounds  of  cod  aud  400 
pounds  of  halibut  to  a  vessel ;  twenty  arrivals  from  Western  Bank  with 
small  fares  averaging  23,000  pounds  of  salt  cod  aud  7,000  pounds  of 
halibut  to  a  vessel}  and  twelve  arrivals  from  Grand  Bank  with  an. 
average  of  31,000  x)oiinds  of  fresh  halibut  to  a  vessel. 

Macke&el. — The  mackerel  fleet  has  not  done  well,  the  catch  being 
small.  Some  of  the  vessels  were  t«n  days  in  gettiug  to  market,  and 
their  cargoes  had  to  be  thrown  away,  as  the  mackerel  w6re  spoiled.  It 
takes  from  800  to  1,000  mackerel  to  fill  a  barrel.  The  greater  part  of 
the  mackerel  has  been  caught  30  miles  southeast  of  Hog  Island. 
Gloucester  has  eighty  sail  engaged  in  the  fishery.  Most  of  them  bring 
their  mackerel  to  market  ftesh. 

The  weather  oiit  south  has  been  rongh  up  to  the  present  time.  Kiue- 
teen  seine-boats  have  been  lost  and  some  vessels  have  been  badly 
damaged. 

Gloucester,  Mass.,  April  13, 1884. 

SuMMAEY. — Last  week  there  were  forty-twoarrivals  from  George's 
Bank  with  light  fares,  averaging  14,000  pounds  of  salt  cod  and  300 
jmuuds  of  fresh  halibut  to  a  vessel ;  twelve  arrivals  from  Western  Bank, 
averaging  35,000  pounds  of  salt  cod  and  5,000  pounds  of  fresh  halibut 
to  a  vessel;  and  3  arrivals  from  the  Banks  with  fresh  halibut. 

Halibut. — Tbe  number  of  vessels  engaged  in  halibnt  flsbing  is  larger 
than  last  year,  there  being  an  addition  of  four  vessels  each  from  Glou- 
cester and  Portland.  Mr.  Samuel  Pool,  of  the  Atlantic  Halibut  Com- 
pany, of  Gloucester,  Mass.,  is  at  Halifax  buying  halibut  and  shipping 
them  to  Boston. 

Hebbing-. — Herring  appeared  on  the  coast  on  April  15,  and  were 
schooliug  from  Race  Point,  Cape  Cod,  to  Thatcher's  Island,  going  east. 
A  school  of  small  mackerel  was  seen  4  miles  southeast  of  Chatham  on 
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April  15.  There  were  twenty-five  vessels  io  New  York  with  fresh  mack- 
erel, tbree-foDrths  of  which  were  small  aad  sold  as  low  as  tl  per  thon- 
saod.  Some  of  the  mackerel  caught  were  bo  small  that  the  fishermeu 
threw  them  away.  Three  fares  that  were  carried  in  last  week  were  large 
fish  aod  BOld  for  a  good  price. 
Glouoesteb,  Mass.,  April  20, 18S4. 

SUHMAKT. — Last  week  there  were  eighteen  arrivals  from  George's 
Bank,  averaging  13,000  poauds  of  salt  cod  and  a  few  halibat  to  a  vessel; 
seven  arrivals  from  West«m  Banks,  averuging  45.000  pounds  of  sajtcod 
and  3,000  pounds  of  halibat  to  a  vessel ;  three  arrivals  from  the  Baiiks^ 
averaging  28,000  pounds  of  salt  cod  to  a  vessel ;  and  four  arrivals  from 
the  shore  grounds,  with  average  fares  of  5,000  pounds  of  mixed  fish  to 
a  vessel.  There  were  15,000gallonsofcod  oil  brought  from  Nova  Scotia 
by  freight  last  week  for  Gloucester  parties. 

Gloucester,  Mass.,  April  27, 1884. 

Monthly  Summaky. — The  number  of  pounds  of  codfish  lauded  at 
Gloucester  during  the  month  of  April,  1884,  was  3,000,000  less  than 
April,  1883.  The  fishing  at  Western  Bank  this  year  was  a  failure.  The 
amount  of  fish  landeil  at  Gloucester  during  the  month  of  April  was  as 
follows:  George's  Bank  cod,  l,862,(i:i0  pounds;  George's  halibut,  59,240 
pounds;  Western  Bank  cod,  1,210,000  pounds;  Western  Bank  halibut, 
169,000  pounds ;  Grand  Banks  halibut,  538,000  pounds ;  shore  cod,  172,000 
pounds;  haddotsk,  220,000  pounds;  frozen  herring,  160,000 ponnds;  fresh 
herring,  25  barrels;  salt  herring,  433  barrels;  mixed  fish  by  freight 
front  Maine,  500  quintals ;  and  533,000  pounds  of  large  cod  caught  io 
nets  in  Ipswich  Bay.  There  were  15,8t^  gallons  of  cod  oil  landed  from 
Newfoundland. 

PoLLOHK. — Two  schooners  arrived  at  Gloucester  this  morning  with 
70,000  pouuds  of  pollock.  These  fish  were  caught  with  seine  4  miles 
trova  Chatham,  and  were  the  first  fish  of  the  kind  caught  this  season. 

Mackerel. — Schooner  Henry  Dennis  arrived  from  the  sonth  with 
280  barrels  of  mackerel,  the  first  that  have  been  brought  here  this  sea- 
son.   Captain  McCIain  thinks  the  prospect  fine  for  a  good  catch. 

Gloucester,  Mass.,  May  4,  1884. 

Summary. — During  the  past  week  there  have  been  twenty-seven  ar- 
rivals from  George's  Bank  with  small  fares  of  12,000  pounds  of  codfish 
to  a  vessel ;  five  arrivals  from  Western  Bank,  averaging  35,000  pounds 
of  codfish  to  a  vessel ;  five  fares  from  ihe  Banks,  averaging  20,000  iK>uads 
of  fresh  halibut;  and  six  arrivals  from  Chatham,  aggregating  1200,000 
ponnds  of  pollock,  caught  with  seines. 

Mackehel. — The  outlook  for  the  mackerel  fishery  is  hopeful,  the 
others  dull.  Two  vessels  arrived  from  Boston  yestenlay,  one  with  300 
barrels  and  the  other  with  400  barrels  of  mackerel.  Mackerel  sold  yes- 
terday for  $6  a  barrel,  and  last  Monday-for  $8.50  a  barrel. 

Gloucester,  Mass.,  Ji/ay  II,  1884. 
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SuHHABT. — During  the  past  week  there  have  been  six^ -three  arrivals 
ftttm  George's  Bank,  with  Bmall  fares,  averaging  13,000  pounds  of  salt 
cod  and  400  pounds  of  halibut  to  a  vessel;  five  arrivals  with  fresh 
halibut,  averaging  40,000  pounds  to  a  vesse)  f  twelve  arrivals  with  pol- 
lock, aggregating  455,000  pounds ;  and  nine  arrivals  with  salt  mackerel^ 
landing  1,374  barrels.  Seven  arrivals  fWim  the  shore  fisheries  landed. 
140,000  pounds  of  mixed  fish.  Tbe  pollock  were  caught  with  seine  from 
3  to  4  milv»  off  Chatham.  The  first  mackerel  that  were  cangbt  last  year 
tliis  Bide  of  Cape  Cod  was  on  May  18.  On  May  14  of  this  year  20  barrels 
of  large  mackerel  were  caught  with  seine. 

Herring  and  Salmon. — There  have  beeu  70  barrels  of  herring 
caught  in  traps,  and  1  aalmou,  weighing  12^  pounds,  caught  in  a  trap 
at  Kettle  Island.     . 

"GLorcESTEE,  Mass.,  Mag  18,  1884. 

Black  Gboupbr. — I  will  send  yon  Monday  morning  for  identifica- 
tion a  strange  llsb,*  said  to  measure  5  feet  iu  length,  but  actually  meas- 
uring over  C  feet.  Tlie  fish  when  seen  was  on  its  side,  with  its  side  fin 
at  the  surface  of  the  water,  and  was  thought  to  be  a  sunfish.  It  was 
easily  captured.  Xo  one  of  the  hundreds  of  i>ersons  who  have  been 
here  to  see  the  fish  have  been  able  to  identify  its  genus  and  species.  I 
hoi>e  to  hear  from  you  concerning  its  identity. 

Gloucester,  Mass.,  Mag  18, 1884. 

The  strange  fish  was  caught  20  miles  southeast  from  Block  Island. 
Tbe  fish  when  seen  was  on  its  side  with  side-fin  and  tail  in  motiou. 
When  seen  the  men  thought  it  was  u  sunfish ;  they  rowed  up  to  it  in  a 
dory,  threw  a  harpoon  into  it,  and  towed  it  alongside  the  vessel,  where 
it  was  taken  on  board  and  put  in  tbe  ice-house.  The  fish  was  caught 
Thursday,  May  15,  schooner  Carrie  E.  Parsons,  Capt.  Albert  Greenlow. 
There  is  no  expense  on  the  fiah  except  the  box.  The  Atlantic  Halibut 
Company  gave  lue  tlie  ice. 

The  captain  asked  me  if  I  could  get  him  the  history  of  the  mackerel 
fishery  and  one  of  tbe  last  bulletins.  If  you  will  send  them  to  me  I  will 
forward  them  to  Captain  Greenlow  when  the  vessel  is  in.  I  am  glad 
the  fish  was  in  good  order  when  it  arrived  in  Washington. 

Gloucester,  Mass.,  May  25, 1884. 

Sum  ALARY.— During  the  past  week  there  have  been  thirty-nine  ar- 
rivals from  George's  Banks,  landing  an  aggregate  of  980,000  pounds  of 
codfish;  thirteen  arrivals  fi-om  the  Banks,  aggregating  220,000  poands 
of  fresh  halibut,  and  980  barrels  of  salt  mackerel  landed  by  ten  vessels. 
There  have  also  been  landed  during  the  past  week  70,000  pounds  of 
haddock,  75,000  pounds  of  shore  fish,  and  198,000  poands  of  jiollock. 

*  Identified  by  t)r.  T.  ILBcaaMEpiaepkeUtnigrititt.  Weighing  300  ponnds.  (8e» 
his  ststeoieDt,  |>age  340.) 
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Ualibttt. — Tbe  vessela  fishing  on  George's  Banks  are  doing  well. 
There  are  thirty-one  vessels  engaged  in  halibut  fishing.  Gloacester  lias 
a  large  fieet  in  the  huBinesB.  Fresh  halibut  sold  last  week  at  3^  cents 
per  i)ound. 

Maokebel. — !Ninety  sail  of  the  mackerel  fleet  are  off  (Jhatham,  where 
large  mackerel,  full  of  spawn,  are  caught.  Five  handred  barrels  of 
mackerel  that  were  caught  in  weirs  were  shipped  from  Ifova  Scotia 
last  week.  The  mackerel  that  are  caught  at  Nova  Scotia  are  nlso  large. 
The  first  mackerel  caught  in  weirs  at  Nova  Scotia  last  year  was  on  May 
20  against  May  16,  this  year.  Mostof  the  vessels  of  the  southern  mack- 
erel fieet  are  at  home.  They  did  not  make  large  catches.  The  340 
barrels  of  herring  caught  in  traps  last  week  were  sold  to  the  fl&hermen 
for  bait. 

Menhaden. — The  following  extract  is  from  the  Boston  Daily  Adver- 
tiser, of  Friday  morning,  May  23,  1884  : 

"A  correspondent  says  that  Mount  Hope  Bay  and  Taunton  River 
^ave  been  visited  by  a  tremendous  mass  of  menhaden,  the  like  of  which 
has  not  been  reported  for  a  long  time.  They  came  unexiiectedly,  as 
few  had  been  noticed  till  recently.  This  irruption  of  menhaden  may, 
perhiipB,  account  for  the  sudden  departure  of  the  scnp.  They  abound 
all  over  the  bay,  but  generally  move  in  immense  schools,  one  of  which 
was  playing  around  the  piers  of  the  iron  railway  bridge,  and  made  the 
river  below  the  bridge,  in  some  places,  almost  solid.  Captain  Springer, 
an  old  fisherman  employed  at  the  draw,  estimated  the  school  at  tbe 
bridge  to  contain  1,000  barrels  at  least.  Capt.  C.  C.  Winalow,  who 
passed  up  from  below  with  the  fishing  schooner  Penekese,  reports  that 
Seconet  River,  below  the  Stone  Bridge  and  Gould  Island,  is  almost 
■solid  with  menhaden." 

Gloucester,  Mass.,  Jlfa^  24, 1884. 

ii^ALMON. — A  salmon  weighing  21^  pounds  was  caught  in  a  trap  at 
Kettle  Island  on  May  21. 
Oloucbsteb,  Mass.,  May  24, 1884. 

Monthly  Sumhabt. — During  the  month  of  May  there  were  one 
hundred  and  sixty-two  arrivals  from  George's  Banks,  landing  2,724,000 
pounds  of  salt  codfish,  and  82,000  pounds  of  halibut ;  thirteen  arrivals 
iVom  Western  Bank,  landing  1.120,000  pounds  of  salt  codfish  and 
69,420  pounds  offish  halibut ;  twenty-six  arrivals  from  the  Banks,  land- 
ing 694,000  pounds  of  halibut ;  and  twenty  arrivals  with  436,000  pounds 
of  shore  fish,  one-fourth  each  of  cod,  haddock,  bake,  and  ciisk.  There 
were  also  the  following  arrivals :  Twenty-six  arrivals  with  1,055,000 
poands  of  pollock;  twenty-eight  arrivals  with  3,780  barrels  of  salt 
mackerel. 

There  were  392  barrels  of  herring  and  132,000  pounds  of  haddock 
iCaught  in  traps  in  the  harbor  last  month.  The  pollock  were  caught 
with  seine  off  Chatham.    In  May  of  last  year  500,000  pounds  of  cod- 
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Ssh  were  landed  from  Cape  North,  while  none  have  been  lauded  this 
year,  the  ice  preveating  tbe  vessels  reaching  the  cape.    There  were 
2,000,OUO  pounds  of  codfish  landed  during  the  month  of  May  last  year, 
against  1,000,000  daring  the  same  month  of  the  present  year, 
Oloucesteb,  Masb.,  June  4,  ISSi. 

CoDFiSHiNG.— Daring  the  past  week  most  of  the  George's  fleet  did 
well,  the  thirty  arrivals  having  average  fares  of  23,000  pounds  of  salt 
codfish.  The  vessels  which  went  to  Cape  North  for  cod&sh  did  not 
catch  any  in  consequence  of  the  ice  lasting  until  the  fish  had  left. 

Two  striped  bass,  one  black  baas,  and  four  porgies  were  caaght  in  traps 
iu  the  harbor  last  week.  Two  barrels  of  sqnld  were  also  taken  ont  of 
them  this  morning. 

Mackerel. — Mackerel  are  coming  in  slowly,  only  thirteen  arrivals 
landing  1,706  barrels  Inst  week.  Three  haudred  barrels  of  small  mack- 
erel were  sold  to  be  canned.  Small  mackerel  extend  from  Block  Island 
to  Portland.  The  small  mackerel  on  this  coast,  some  larger  than  last 
year,  when  they  were  classed  as  number  i,  are  large  enough  for  num- 
ber 3.  A  few  large  ones  have  been  caaght  iu  the  traps  in  the  harbor. 
The  school  of  large  mackerel  that  was  seen  on  the  southern  coast  did  nob 
strike  this  coast,  but  went  in  an  B.l!r.£.  direction,  across  the  soutbeoat 
part  of  George's  Banks  to  Cape  Sable.  From  Cape  Sable  they  took 
aa  easterly  course  down  the  cost  of  Nova  Scotia.  A  large  amount  of 
mackerel  has  been  ^ken  in  the  weirs  at  Yarmoath  and  Cape  Sable, 
whence  2,400  barrels  of  fresh  and  800  barrels  of  salt  mackerel  have 
been  shipped  by  steamer  to  Boston.  The  mackerel  have  been  caaght 
as  far  east  as  Cape  Canso,  Nova  Scotia. 

There  are  sixty  sail  of  Gloucester  mackerel-catchers  after  the  large 
mackerel  on  tbe  Nova  Scotia  shore.  They  will  follow  the  mackerel  to 
the  Bay  of  Saint  Lawrence. 

Gloucester,  Mass.,  June  8, 1884. 

Summary. — During  the  past  week  there  have  been  thirty-seven  ar- 
rivals from  George's  Banks,  averaging  22,000  pounds  of  salt  codfish 
and  400  pounds  of  fresh  halibut  to  a  vessel ;  ten  arrivals  with  aver- 
aging fares  of  24,000  pounds  of  ft-esh  halibut  to  a  vessel ;  eleven  ar- 
rivals from  the  Western  Bauks  with  70,000  poands  of  salt  codfish  to  a 
vessel ;  nine  arrivals  witti  averaging  fares  of  22,000  poands  of  shore 
fish;  nine  arrivals  witli  mackerel,  caught  on  this  shore,  but  mostly 
small,  landing  an  aggregate  of  2,277  barrels,  and  five  arrivals  from 
Nova  Scotia,  landing  820  barrels  of  large  mackerel.  There  have  also 
been  300  barrels  of  mackerel  imported  from  Nova  Scotia. 

Mackerel. — We  have  sixty  sail  of  mackerel-catchers  on  tbe  Nova 
Scotia  coast,  and  they  extend  from  Gape  Sable  to  Gape  Canso.  Some 
of  the  vessels  have  done  well,  but  all  of  them  were  late  in  reaching  the 
Nova  Scotia  shore.  A  large  body  of  mackerel  i>a8Sed  to  the  eostwEud 
before  the  arrival  of  the  vessels.    Tbe  first  mackerel  caught  at  Cape 
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Sable  this  yoar  was  on  May  14,  aod  on  last  year  June  12.  Mackerel 
have  been  goiug  b,v  Cape  Sable  for  fonr  weeks,  and  are  etill  passing. 
A  lart(e  body  passed  down  tbe  NovaScotia  shore.  Contrary  to  the  ex- 
pectations of  the  fiiihermen,  the  ice  did  not  prevent  the  mackerel  from 
entering  the  Bay  of  Saint  Lawrence.  In  1840  the  ic«  waa  so  late  in 
leaviuc  the  Bay  of  Haiut  Lawrence  that  the  vessels  could  not  get  to  the 
Menhaden  Islands  before  June  1.  The  catch  of  mackerel  that  year 
was  very  large. 

Today  I  went  ou  board  of  the  schooner  Lizzie  Jones,  which  arrived 
from  Oajte  North,  Cape  Breton  Island,  and  ascertained  iVom  tbe  cap- 
tain that  un  JuneO  the  ice  came  down  8  miles  from  the  shore.  He  says 
there  were  large  schools  of  mackerel  between  the  ice  and  the  shore. 
The  Nova  Scotia  vessels  which  go  to  tbe  Magiialen  Lslands  to  set  their 
nets  for  mackerel  arrived  there  June  10,  and  found  plenty  of  mackewl  at 
Pleasant  Bay.  Some  mackerel  were  taken  from  traps  at  Prince  Ed- 
ward's Island  on  June  11.  Moat  of  tbe  mackerel  fleet  will  go  to  North 
Bay;  some  of  them  are  now  at  Gape  North.  There  are  no  largo  mack- 
erel on  this  coast,  and  tbe  vessels  will  not  catch  small  ones,  as  there  is 
no  sale  for  them. 

Tbe  schooner  Chocorua  arrived  from  the  southeast  part  of  George's 
Banks,  and  reports  plenty  of  mackerel  schooling  in  45  fathoms  of  water. 

Gloucestee,  Mass.,  June  15,  1884. 

Summary, — Dnriiig  tbe  past  week  there  were  landed  at  Gloucester 
1,290,000  pounds  of  cod;  95,000  pounds  fresh  halibut;  120,000  poundsof 
hake,  haddock,  cusk,aud  pollock;  2,018  barrels  of  mackerel,  caughtofF 
Newfoundland ;  and  740  barrels  of  mackerel  from  Nova  Scotia,  caught 
in  weirs. 

Mackerel, — Large  mackerel  are  scarce  here,  bnt  small  mackerel 
are  abundant  from  Block  Island  to  tbe  Bay  of  Fundy.  Most  of  the 
mackerel  fleet  has  gone  to  the  Bay  of  Saint  Lawrence,  though  but  few 
fish  are  caught  there  as  yet.  Three  vessels  have  just  arrived  from  the 
Nova  Scotia  coast  with  salt  mackerel.  Captain  Jones  says  that  the 
fishermen  around  Halifax  say  that  they  never  beiore  saw  so  many 
mackerel  pass  down  the  Nova  Scotia  coast  as  this  spring.  Captain 
Jacobs  thinks  that  tbe  lateness  of  the  ice  in  tbe  Saint  Lawrence  has 
caused  many  of  the  mackerel  to  go  to  tbe  Newfoundland  coast. 

Squid  are  abundant,  the  weirs  being  full  of  them  at  North  Trnro. 
The  George's  Bank  flsbermen  use  them  for  bait.  Dogfish  are  plentitul. 
Four  fares  of  small  mackerel  arrived  to-day,  three  fares  being  from  the 
Nova  Scotia  coast.  The  small  mackerel  are  hardly  worth  catching. 
They  sold  yesterday  for  $3.25  a  barrel,  including  the  barrel.  Large  No. 
3  sold  for  $9  a  barrel,  including  the  barrel  (worth  about  80  cents). 

Glouoesteb,  Mass.,  June  22, 1884. 

MoMTHLY  Summary. — The  amount  of  fish  lauded  at  Gloucester  dur- 
ing June  is  as  follows :  There  were  one  hundred  and  forty -live  arrivals 
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from  George's  Bank,  laDding  3,476,000  pouuds  of  salt  cod  and  89,130 
pounds  of  fresh  lialibut;  twenty-three  arrivals  from  Westeni  Bank, 
landing  l,S(tS,0O<>  pouods  of  salt  cod  mid  31,000  pounds  of  fresh  hali- 
but. Tlierf  were  165,000  pounds  of  salt  cod  landed  from  Cap©  North; 
1(!0,000  poiiiuU  of  salt  cod  and  18,000  pounds  of  suit  halibut  from  Flem- 
ish Cup;  l,0t)d.O04)  pounds  of  shore  flsb,  being  mixed  half  cod  and  half 
hake  and  cuak ;  575,800  pounds  of  fresh  halibut,  cautfbt  on  the  Banks ; 
And  203,000  pounds  of  pollock,  caught  with  seines  off  Chatham. 

Mackerel. — The  mackerel  landed  during  June  is  as  follows :  Caught 
on  the  New  E^ngland  coast,  12,fi58  barrels ;  caught  on  the  Nova  Scotia 
coast  with  seines,  2,000  barrels.  Four  arrivals  from  the  Kova  Scotia 
coast  broiif>:ht  136,000  pounds  of  salt  cod  and  60,000  pounds  of  haddock. 
Prom  the  Nova  Scotia  coast  there  have  been  imported  to  Boston  23,000 
barrels  of  salt  mackerel,  most  of  this  amount  having  been  caught  in 
weirs. 

Gloucbstbr,  31  ass.,  July  2, 1884. 


1S6.— CATCninG  A1.EWIVB8  W^ITH  DOOK8  BAITED  WITH  EEI.8, 

9y  A.  R.  CRITTENDEN. 

[From  a  letter  to  Prof.  S.  F.  Biiml.*] 

While  crossing  the  bridge  over  the  Medomak  River  at  WalUoboro',  Me., 
this  forenoon,  I  noticed  on  the  bank  of  the  river  below  some  twenty 
or  more  boys  tishing  with  rod  ami  liue,  and  evidently  having  good  luck, 
as  about  every  second  some  one  drew  out  a  fish.  The  fish  looked  like 
alewives,  but  as  I  had  never  known  them  to  be  taken  with  baited  hooks 
1  came  to  the  conclusion  that  they  were  large  smelts.  On  going  down 
to  the  bank  and  investigating  I  found  them  to  he  indeed  alewives,  and 
I  fonn<l  the  bait  the  boys  were  using  to  be  live  eels,  from  two  and  a  half 
,  to  thi«e  inches  long,  which  they  hooked  in  the  center  of  the  body,  leav- 
ing them  to  wriggle  at  will.  In  some  cases  the  hook  would  hardly  strike 
the  water  before  an  alewife  would  be  fast  to  it.  One  boy  had  taken  over 
a  hundred,  and  the  others  had  various  stocks.  I  asked  the  boys  how 
they  learned  that  they  could  catch  them  with  eels,  and  all  the  answer 
1  gained  was  that,  "the  boys  told  them  they  could."  I  found  that  the 
river  was  alive  with  alewives.  Men  were  taking  them  with  dip  nets  at 
the  fish-way,  in  the  dam  just  above  the  bridge. 

I  observi'd  that  hundreds  ot  young  eels  were  making  their  way  up 
the  fish-way,  and  when  an  alewife  broke  water  among  them  they  scat- 
teif  d  as  tiiongh  ftighteued.  Possibly  this  fact  led  the  boys  to  think  they 
were  eating  the  eels,  and  were  thus  induced  to  try  them  for  bait  The 
alewives  were  decidedly  frisky,  some  of  them  at  times  jumping  several 

'Tbiu  lotler  buving  been  rorerred  to  Hon.  Theodore  Lyman,  be  Btatoa  "ihat  on 
Cu[>i<  Cod  ulowives  aie  ofteu  taken  with  uhritup  bait  or  witb  artificial  fly." — EPITOR. 
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inches  out  of  the  water,  nbetlior  to  catch  gnats  or  for  mere  sport  I  am 
unable  to  say.  1  remarked  to  one  of  the  men  dipping  them  that  he  was 
taking  a  good  fare,  and  be  replied  that  what  1  now  saw  was  not  a  "fiea 
bite"  to  what  was  taken  last  year,  when  a  man  and  his  son  dipped 
70,000  from  that  very  place  in  a  single  day,  he  being  "high  liner  "  for 
1883.  This  method  of  taking  alewivee  with  eels  was  entirely  new  to 
me,  and  thinking  possibly  it  might  also  be  so  to  yon  I  venture  to  ad- 
dress yon  in  relation  to  it. 
Knos  Hotel,  Thouabton,  Me.,  May  10, 1881. 


lSy.-OH    THB    CIII.TITATIOIV    OV    SOPT^BBI.1.    CBAVfl. 

By   CHARLES   C.    LE§LIE. 

In  oar  harbor  and  along  oar  coast  are  found  millions  of  the  common 
blue  sea-crab,  and  I  have  for  the  past  two  years  been  considering  why 
it  is  that,  with  the  number  that  are  to  be  found  here,  we  cannot  get  a 
supply  of  soft-shell  crabs.  The  same  crabs  are  found  along  the  coast  of 
Maryland  and  other  States  adjacent,  and  yet  I  have  hunted  and  failed 
to  find  many.  At  one  time  I  found  three  and  at  another  time  four.  But 
in  no  instance  have  I  found  a  half  dozen,  even  after  hunting  a  whole 
day. 

I  would  be  greatly  obliged  to  you  if  you  would  kindly  tell  me  if  there 
is  any  artificial  way  by  which  I  could  seonre  a  supply. 

Charleston,  S.  C,  April  24, 1831. 

REPLY  BT  PB0FES80B  BAIRD. 

If  you  have  tlie  same  blue  crab  (which  I  presume  to  be  the  case)  as 
the  one  furnishing  the  "  soft-shells  "  of  the  Chesapeake  Bay,  there  is  no 
reason  why  you  should  not  find  them  in  this  condtion,  which  is  merely 
their  state  (Ufter  the  old  shell  has  been  thrown  off  and  the  new  one  is 
being  formed. 

You  might  try  the  experiment  of  penning  up  tbe  crabs  in  a  shoal 
pond,  fed  by  the  tide,  into  which  small  fish  and  other  marine  refuse  can 
be  brought  by  the  tide  through  a  grating. 

By  taking  tlat  stones,  bandies  of  brush,  or  other  substances  of  a  sim- 
ilar character,  and  laying  them  over  tbe  bottom,  you  furnish  a  refuge 
under  which  the  crabs  can  crawl.  By  lifting  up  these  branches  from 
time  to  time  you  can  find  the  crabs  under  them. 

This  process  has,  I  believe,  been  actually  made  the  subject  of  s  pat- 
ent, but  the  inventor  is  dead,  and  the  patent,  probably,  has  long  since 
ran  out 

Of  course  the  defenceless  crabs  are  readily  devoured  by  their  stronger 
relations,  and  it  is  therefore  advisable  to  keep  them  where  they  can 
be  properly  protected  from  such  destruction. 

Washington,  D.  C,  April  26, 1881. 
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Val.  IT,  IVa.  t  r.      Washington,  D.  C.     July  3«,  1 884. 


138^A  FIBB-BATIIVCI  PLANT. 

By  o.  c.  smns,  Jr. 

[Id  the  Fisbing  Gazette,  'ila.f  31,  1884.] 

I  have  recently  discovered  amoogst  tbe  agnatic  weeds  placed  in  my 
aquarium,  where  I  have  also  a  large  number  of  newly-hatched  perch 
and  roach,  a  novel  and  unexpected  enemy  to  the  piBCicnlturist  in  the 
bladder  traps  of  Utrxcularia  vulgaris,  which  is  capable  of  catching  and 
killing  yonng  fry. 

My  attention  was  first  drawn  to  it  by  observing  that  several  of  the 
tiny  flsb,  without  any  apparent  canse,  were  lying  dead  on  the  weeds, 
while  the  rest  of  the  brood  looked  perfectly  healthy  and  in  good  condi- 
tion. At  first  I  was  somewhat  puzzled  at  the  strange  position  in  which 
they  were  lying,  and  in  trying  to  move  one  with  a  small  twig  I  was  still 
more  surprised  to  find  it  was  held  fast  by  tbe  head,  in  what  I  thought, 
when  I  pulled  the  plant  from  the  water,  were  Ihe  seed  vessels ;  aod  a 
still  closer  ezaminatioD  revealed  the  strange  fiict  that  others  of  the  little 
fish  bad  been  trapped  by  the  tail,  and  in  one  or  two  instances  the  head 
and  tail  of  the  same  fish  had  been  swallowed  by  adjacent  bladders,  thos 
forming  with  its  body  a  connecting  bar  between  the  two. 

At  first  1  was  undecided  bow  to  act,  for  I  could  bring  to  memory  no 
instance  in  which  I  had  seen  the  existence  of  a  piscivorous  plant — *.  «., 
one  preying  on  vertebrates — recorded  in  any  book  I  had  ever  read,  and 
I  was  unwilling  to  make  such  au  assertion  without  the  opinion  of  some 
one  better  capable  of  forming  a  judgment  on  the  subject  than  myself; 
so  I  placed  one  or  two  good  specimens  in  a  glass  jar  and  went  to  tbe 
Museum,  where  I  was  fortunate  enough  to  see  Professor  Moseley,  who 
immediately  verified  my  suspicions. 

According  to  Bentbam's  Handbook  of  British  Flowering  Plants,  the 
Utrieularia  vulgaris,  or  greater  bladderwort,  is  widely  distributed  over 
Britain,  and  although  it  is  local,  yet  where  It  is  found  it  grows  luxuri- 
antly, seldom  appearing  in  tbe  rivers,  but  chiefly  confining  its  presence 
to  still  ponds  and  deep  ditches,  the  places  where  it  is  most  likely  to 
work  mischief  to  the  yonng  fry. 

A  peculiar  fact  in  connection  with  it  is  that  it  has  do  roots  at  any 
time  of  its  life,  and  the  floating,  root-like  branches  which  are  covered 
^tb  numerous  capillary  and  much  divided  leaves  are  interspersed  with 
tiny  green  vesicles,  which  were  supposed  by  a  former  school  of  botanists 
to  be  filled  with  water,  by  which  means  the  plant  was  kept  at  the  bot- 
tom until  the  time  of  flowering,  when  tbe  water  gave  place  to  air,  and 
the  plant  then  rose  to  the  surface  to  allow  its  bloom  to  expand. 

As  a  matter  of  fact,  these  vesicles  exercised  no  such  ftinction,  their 
Bull.  U.  8.  F.  0.,  84 17  .OOqIc 
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real  work  being  to  «utrap  minnte  crustaceans,  worms,  larrsB,  &&,  for 
its  support,  aod  wicboiit  a  good  supply  of  which  it  is  impossible  to  keep 
it  alive  in  an  aquarium. 

Their  form  is  that  of  a  flattened  ovoid  sac,  or,  in  other  words,  when 
seen  under  a  low-power  microscope,  they  are  precisely  like  a  human 
stomach,  and  they  are  attached  at  their  hinder  extremities  each  by  a 
Tery  short  and  fine  pedicle  or  foot-stalk  in  the  axil  of  the  leaves. 

Each,  too,  has  an  opening  at  the  opposite  &ee  extremity,  somewhat 
quadrangular  in  outline,  from  dtber  side  of  which  prqject  two  branched 
processes,  calle*!  by  Mr.  Darwin  anteunte. 

In  foct,  I  do  not  suppose  they  could  have  received  a  more  appropriate 
name,  becanse  in  appearance  the  whole  bladder  intimately  resembles 
an  entomostracan  crustacean,  the  short  foot-stalk  representing  the  tall. 

On  either  side  of  the  quadrangular  entrance  severatlong  bristles  pro- 
ject outwards,  and  these  bristles,  together  with  the  branches  of  the 
antenUffi,  form  a  sort  of  hollow  cone  surrounding  the  entrance,  and 
there  cannot  be  the  slightest  doubt  that  they  act  as  a  guide  for  the  prey. 

The  entrance  is  closed  by  a  valve,  which  being  attached  above  sioptw 
into  the  cavity  of  the  bladder,  and  is  attached  to  it  on  all  sides  except 
at  its  posterior  or  lower  margin,  which  is  free,  and  forms  one  side  of  the 
slit-like  opening  leading  into  the  bladder. 

Differing  materially  from  the  color  of  the  bladder  itself,  which  is  of 
a  brilliant  green,  the  valve  is  colorless  and  transparent,  and  is  extremely 
flexible  and  elastic. 

Animals  enter  the  bladders  by  bending  inwards  the  posterior  free 
edge  of  the  valve,  which,  from  being  highly  elastic,  shuts  again  imme- 
diately. 

The  edge  is  extremely  thin  and  flf^  closely  against  the  edge  of  the 
collar,  both  projecting  into  the  bladder,  and  it  is  extremely  diflScalt,  if 
not  imiiossible,  for  any  animal  to  escape,  although  I  have  observeda  long 
worm  do  so  at  the  expense  of  a  part:  of  its  body ;  yet,  as  a  rule,  it  is  a 
case  of  "  all  who  enter  here  lose  hope." 

To  show  how  closely  the  edge  fits,  it  was  found  that  a  daphnia,  wbioh 
had  inserted  its  auteunse  into  the  slit,  was  held  fast  a  whole  day,  and 
on  other  occasions  long  narrow  larvie,  both  dead  and  alive,  were  seen 
wedged  between  the  valve  and  the  collar  with  their  bodies  half  in  and 
half  out  the  vesicle. 

When  a  fish  is  caught,  the  head  is  usually  pushed  as  far  into  the  blad- 
der as  possible  till  the  snout  touches  the  hinder  wall.  The  two  black 
eyes  of  the  fish  then  show  out  conspicuously  through  the  wall  of  the 
bladder. 

So  far  as  is  known,  there  is  no  digestive  process  in  Utrioularia 
neither  is  there  any  sensibility  to  irritation.  Mr.  Darwin  was  unable 
to  detect  either,  his  opinion  being  that  whatever  nutriment  the  plant 
obtained  fn)m  ila  prey  was  by  absorption  of  the  decaying  matter,  and 
it  would  appeur  that  the  longer  of  the  two  pairs  of  projectious  comitos- 
ing  the  qnatlrifid  processes  by  which  the  vesicles  are  lined,  which  pro- 
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ject  obliqnely  inwards  and  towards  the  end  of  the  bladder,  acta,  together 
with  the  spring  valves  Ht  the  mouth  of  the  bladder,  in  utilizing  each 
f^esh  atrnggle  of  the  oaptive  for  the  purpose  of  poshing  it  tUrther  in- 
wards. If  any  of  my  readers  wieh  for  apecimens  of  this  iuteresting 
plant  I  shall  be  enabled  in  a  few  days  to  forward  them  at  a  rery  nom- 
ina^cost. 

Of  its  destractive  powers  all  I  can  say  is,  that  out  of  160  newly- 
hatched  perch  placed  in  a  glass  vessel  only  one  or  two  were  alive  two 
days  subsequently,  and  I  hojie  in  a  few  days  to  be  in  a  position  to  speak 
of  its  powers  en  natura. 

I  mast  also  tender  my  hearty  thanks  to  Professor  Ifoseley  for  his  un- 
^Ifish  kindness  and  courtesy  in  famishing  me  with  notes  and  all  neces- 
sary JoformatioD,  at  a  time  when  his  hands  ate  hill  with  ttiis  term's 
work,  and  any  one  who  knows  rightly  the  duties  of  an  Oxford  professor 
will  agree  with  me  that  the  position  is  an  arduons  one.  Snch  men  as 
ProSeasor  Uoseley  are  few  and  far  between,  for,  like  fishermen,  I  flod 
that  among  scientific  men  there  is  an  amonnt  of  je^ousy  which  ought 
not  to  exists  and  I  therefore  regard  the  action  of  Mr.  Moseley  in  this 
matter  with  snch  feelings  of  gratitude  as  are  not  easily  obliterated. 

37  Broa^  street,  Oxford,  Ekoland. 
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Br  Pr*r.  H.  K.  nosBi^r. 

[From  Nature,  Mftf  22,  1864.] 
An  interesting  discovery  has  been  made  during  the  laat  week  by  Mr. 
G.  B.  Simms,  son  of  a  well-known  tradesman  of  Oxford.  It  is  that  the 
bladder-traps  of  Utricutaria  vulgaris  are  capable  of  catching  newly- 
hatched  fish  and  killing  them.  Mr.  Simms  brought  to  me  for  examina- 
tion a  specimen  of  Vtrioularia  in  a  glass  vessel,  in  which  were  numerous 
young  roach  newly  hatched  from  a  mass  of  spawn  lying  at  the  bottom. 
Xumbers  of  these  young  fish  were  seen  dead,  held  fast  in  the  jaws  of 
the  bladder-traps  of  the  plant.  I  had  never  seen  Utriovlaria  before, 
and  am  indebted  to  my  colleague,  Prof.  Burdon  Sanderson,  for  the  iden- 
tification of  the  plant  and  a  refereace  to  Cohn's  research  on  it.  Mc. 
Simms  supplied  me  with  a  fi«sfa  specimen  of  Utricuktria  in  a  vessel  with 
fresh  young  fish  and  spawn,  and  in  about  six  hours  more  than  a  dozen 
of  the  fish  were  found  entrapped.  Most  are  caught  by  the  head,  and 
when  this  is  the  ease  the  head  is  usually  poshed  as  &r  into  the  bladder 
as  possible  till  the  snout  touches  its  hinder  wall.  The  two  dark  black 
eyes  of  the  fish  then  show  out  conspicuously  through  the  wall  of  the 
bladder.  Rarely  a  specimen  is  seen  caught  only  bytbc  tip  of  the  snout 
By  no  means  a  few  of  the  fish  are,  however,  captured  by  the  tail,  which 
is  swallowed,  so  to  speak,  to  a  greater  or  less  distance,  and  I  have  one 
specimen  in  which  the  fish  is  cangtit  by  the  yelk  sac.  Three  or  four 
instances  wei-e  observed  in  which  a  fish  had  its  head  swallowed  by  one 
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bladder-trap  and  its  tail  by  anotlier  ailjacpot  one,  the  body  of  the  flsh 
forming  a  conaectiDg  bar  between  tbe  two  bludders. 

I  havenot  beeu  ub)e  to  see  a  fieh  iu  the  actual  procese  of  being  trapped, 
nor  to  find  one  recently  canght,  and  showing  by  motion  of  the  forepart 
of  its  body  signs  of  life.  All  those  trapped  were  fonnd  already  dead, 
bat  I  have  had  no  opportnnity  of  prolonged  observation,  and  it  wiU  be 
remembered  that  Mr.  Darwin  in  bis  account  of  the  trapping  of  Crus- 
tacea, worms,  &c.,  by  I7trtouIan'a,  states  that  he  was  not  able  to  ob- 
serve the  actual  occnrreDce  of  the  trapping  of  an  animal,  although  Mrs. 
Treat,  of  New  Jersey,  often  did  so.  I  think  it  probable  that  the  fact 
described  by  Mr.  Darwin,  and  which  is  easily  verifit^d,  that  the  longer 
of  the  two  pairs  of  projections  composing  the  qaadrifld  processes  by 
which  the  bladders  of  Utricularia  are  lined  "project  obliquely  in- 
wards and  towards  the  posterior  end  of  the  bladder,"  has  something 
to  do  with  mechanism  by  which  the  small  Qsb  become  so  deeply  swal- 
lowed, so  to  speak.  The  oblique  processes,  set  all  towards  the  hinder 
eud  of  the  bladder,  look  ais  if  they  must  act  together  with  the  spring 
valves  of  the  month  of  the  bladder  in  ntiliziug  each  fresh  struggle  of 
the  captive  for  the  purpose  of  pushing  it  further  and  further  inwards. 
On  cutting  open  longitudinally  some  of  the  bladders  containing  the 
heads  and  foreparts  of  the  bodies  of  flsh  and  examining  their  contents, 
I  found  the  tissues  of  the  flsh  in  a  more  or  less  slimy  deliqaesceut  con- 
dition, no  doubt  fh>m  decomposition,  for  Mr.  Darwin  failed  to  detect  any 
digestive  process  in  Utrioularia.  The  quadriM  processes  were  bathe<l 
in  the  slimy  semi-fluid  animal  substance,  and  the  processes  themselves 
appeared  to  contain  abundance  of  fine  granular  matter,  possibly  the  re- 
sult of  absorption,  but  the  large  quantity  of  surrounding  animal  matter 
present  rendered  the  observation  uncertain.  The  usual  swarms  of  in- 
fusoria were  present  in  the  decomposing  matter. 

Specimens  of  the  Utrumlaria  with  the  little  flsh  fast  in  the  bladder- 
trap,  and  their  heads  or  tails  hanging  out,  can  be  well  preserved  in 
spirits,  and  show  the  conditions  well,  notwithstanding  that  the  plant 
becomes  colorless,  and  there  is  no  longer  the  marked  contrast  between 
the  gUstening  white  dead  flsh  and  the  green  bladders,  which  in  the 
fresh  condition  rendi-rs  the  combination  of  the  trap  and  prey  coDspicnons. 

Mr.  Stmms,  by  whose  iiennission  I  write  this,  intends  shortly  to  pab- 
lish  an  account  of  his  observations  himself.  I  have  advised  him  to  en- 
deavor to  prepare  spirit  specimens  of  Utrioularia  plants  with  numerous 
trapped  flsh  in  situ  for  sale  to  those  interested  in  the  matter  who  my 
care  to  apply  for  them."    His  address  is  37  Broad  street,  Oxford. 

'  Specimeiuof  tbe  entrapped  flsh  were  received  lh>iii  ProfbeMr  Moeelej  b;  the  UDit«d 
State*  Fish  CommisaioD  June  S,  and  are  deposited  in  tbe  Vationkl  llnKDU).  Th« 
VtricuUiria  is  a  large,  rootleus  wat«r-plant,  whicb  flonte  freely  in  tbe  water.  Its  leaves 
iKut  tbe  eiDSlI  bladden  wbicb  entrap  the  fish  fry.  Eleven  ttpeciee  are  euameratod  iu 
tbe  Fitib  Commisaiou  Bulletin,  1883,  p.  360,  as  nsefUl  io  carp  ponds.  While  theas  do 
not  inclnde  the  Tuigarif,  it  is  pniliable  that  some  of  tbeae  may  bave  the  same  ability 
to  uiitch  lUt,  Miiiall  Ush.  Iu  that  cuse  Kveu  Ibese  plants  must  be  excladed  from  carp 
poods.  -C.  W.  8, 
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The  Flih-catching  B]adderwort  ( Utricitloria  mlgarit). 
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Br  Prof.  H.  FT.  IdOSELET. 

[From  a  letter  to  Prof.  8.  F.  Baird.] 

I  felt  ani*  that  the  specimeu  of  Utrieularia  ■  would  be  of  much  interest 
to  you.  I  am  sorry  that  probably  I  cannot  procure  for  you  any  more  sped- 
mecs  vith  fish  entrapped  this  year.  Mr.  Simms  was  unfortunately  taken 
ill  a  few  days  after  he  brought  his  discovery  to  me  and  has  been  unable 
to  set  about  preparing  specimoDS  since.  The  season  for  spawn  of  the 
common  river  fishes  was  already  far  advanced  when  the  diacorory  waa 
made,  and  I  fonnd  it  before  I  expected  too  late  to  get  a  satisfactory 
supply,  and  also  have  found  the  matter  not  so  simple  as  1  at  first  sup- 
posed. I  found  that  a  certain  restdaal  number  of  a  certain  batch  of 
young  fish  remained  weeks  with  the  weed  nntrapped,  either  becanse 
the  weed  is  only  able  to  catch  them  when  the  weather  is  warm,  or  be- 
cause tliey  learn  by  experience  (impossible),  or  because  the  plant  bo<hi 
loses  Ite  activity  in  confinement  (t).  Other  experimeuta  seem  to  show 
that  possibly  one  certain  species  of  young  fish  get  caught.  The  matter 
evidently  requires  a  great  deal  of  investigation.  I  have  only  very  few 
specimens,  soch  as  I  sent  you,  and  I  intend  to  exhibit  these  at  Montreal 
and  possibly  at  Philadelphia,  and  to  read  a  short  paper  on  the  matter. 
I  can  send  yon  plenty  of  onr  living  Utrietdaria  vulgaris  should  you  care 
to  have  it.  I  see  Aaa  Gray  in  his  manual  refers  to  Yab.  Americana 
as  most  common  in  the  TTuited  States,  but  no  doubt  the  two  varieties 
will  act  alike  as  to  young  fish.  You  will  no  doubt  at  once  try  the  plant 
with  young  carp.  I  have  not  found  any  case  of  a  young  fish  already 
trapped  by  any  specimen  of  the  Vtricularia  taken  from  the  pond  in 
which  it  grows  here,  although  there  are  many  fish  in  the  pond. 

14  St.  Giles,  Oifobd,  June  20, 1884. 


By  IHABSHALL  McDONALD. 

Carp. — The  carp  wherever  planted  under  favorable  conditions  and 
receiving  reasonable  care  and  attention  have  grown,  bred,  and  multi- 

*The  specimen  has  been  figured  under  tbe  direction  of  Mr.  JohD  A.  Eyder  (see 
piatel).    Threa  of  the  figures  are  originul ;  one  is  copied.— C.  W.  8. 

Explanation  OF  THK  PLATE.— fljf.  1.  PtrioMfnriatmfflarM,  nat.siM;  plantinflower. 
(From  Haout  aai  Decaiane.)  Fig.  2.  A  single  cinater  of  leaves  enlarged  twine,  show- 
ing the  little  bladden  In  position,  one  of  which  has  siezed  a  yonng  llsh  by  tbe  head. 
F%g.3.  A  single  blaitderenlargedeixtMn  times,  showing  tbe  two  branched  filaments  at 
tbe  open  end.  Fig.  4.  A  bladder  enlarged  seven  times ;  a  young  flab  has  been  seized 
h;  the  tail. 
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plied  rapidly.  Thirty  thonsand  distinct  bodies  of  water  in  every  sec- 
tion of  tlie  United  States  liave  been  oceapied  with  this  ilsh.  These 
repnraeotaii  ablegate  uea  of  100^000  ooresof  waste  water,  wJaidthave 
beeo  converted  to  profitable,  E^most  Bpootaneoas,  prodactioD,  yielding 
at  a  moderate  estimate  20,000,000  poands  of  food  per  annnm  and  add- 
ing  tl,000,000  aannaUy  to  the  valne  of  the  prodacte  of  the  coantry. 

Black  Bass — The  black  baas  has  been  acclimated  in  aU  of  the  riTers 
of  the  Atlantic  slope,  and  while  not  inereasing  the  aggregate  food  pro- 
duct of  the  areas  occupied  by  them,  the  introdaction  of  this  game  fish 
has  iodiiectly  contributed  to  the  prosperity  of  various  sections  by  at- . 
tractiug  sportsmen  and  summer  residents. 

Tkout. — The  moontaiu  sectiooa  of  New  York,  New  Hampshire,  and 
Vermont  have  their  game  and  fish  well  preserved  through  the  efforts  of 
the  Stat«  fish  commissioners ;  the  trout  streams  being  kept  np  by  arti- 
ficial propagation  or  planting,  aud  by  protection.  The  summer  visitors 
who  are  drawn  to  this  region  by  ihe  fame  of  its  hunting  and  fishing 
leave  there  annually  815,000,000,  according  to  the  statement  of  the  New 
Hampshire  commissioner.  The  larger  part  of  this  is  to  be  credited  to 
the  efforts  in  artificial  propagation  systematically  carried  on  there. 

Gaufornia  Salmon.— The  efforts  to  acclimate  this  spteies  ou  the 
Atlantic  slope  and  in  the  Mississippi  basin  have  proved  abortive,  un- 
&i,vorable  temperature  conditions,  as  I  have  elsewhere  shown,  having 
militated  against  success.  This,  however,  is  to  be  regarded  as  an  ex- 
periment in  aoclimation  rather  than  in  fish-culture,  the  artificial  propa- 
gating and  planting  of  this  species  in  the  Sacramento  Biver  having 
carried  the  annual  production  of  that  river  up  to  double  the  volume  it 
hud  before  planting  was  inaugurated,  and  added  to  its  aggregate  value 
(300,000  per  annum. 

Whitbpish. — The  propagating  and  planting  of  this  species  in  the 
Great  Lakes  was  undertaken  in  the  face  of  a  rapid  decrease,  which  fore- 
shadowed the  exhaustion  of  these  fisheries  in  a  few  years.  This  decrease 
has  been  anvsted,  and  the  product  is  again  slowly  on  the  increase. 

Shad.— 'The  results  of  the  artificial  propagation  and  planting  of  shad 
cannot,  in  the  absence  of  accurate  statistics  covering  the  whole  coast,  be 
definitely  stated.  There  is  no  question  but  the  production  of  tbeChesa- 
peake  area  as  a  whole  is  steadily  ou  the  iucreaae,  though  local  causes 
determine  local  fhilnres  of  the  fisheries  each  season ;  local  statistics,  be- 
ing the  only  measure  of  increase  that  we  have,  of  course  can  furnish  ne 
no  data  by  which  we  can  determine  the  general  advance  in  production. 
This,  however,  is  shown  by  the  decreased  cost  per  pound  of  the  shad 
from  season  to  season  in  the  face  of  a  continually  increasing  demand 
brought  about  by  increasing  population  and  increased  facilities  for  dis- 
tribution, the  price  to-day  in  the  markets  of  Baltimore  and  Washington 
being  from  tl2  to  (20  per  hundred  and  Irom  3  to  4  cents  per  pound. 

WashINGTOH,  D.  C,  May  4,  1884. 
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■TO.* 

By  n.  D.  PIERCE. 

IFram  lettcra  to  Prof.  8.  F.  Baird.] 

Hie  blaefisb  witb  ob  is  a  migratory  fish,  going  oorth  in  the  spring 
and  retarniug  abont  the  last  of  November.  I  never  knew  of  any 
being  taken  in  summer.  The  fish  I  have  taken  while  in  spawn  wonM 
weigh,  I.  shonld  judge,  aboat  6  or  7  pounds ;  the  male  fish  were 
Dot  quite  so  large  sa  the  female.  I  have  never  seen  them  in  large 
schools;  they  come  suddenly  and  leave  the  same  way.  I  have  never 
seen  or  heard  of  any  south  of  Cape  Florida,  althongh  I  have  heard  that 
a  few  have  been  taken  here  in  Biscayne  Bay.  Another  thing  I  have 
noticed  about  them  is  when  you  have  a  very  cold  winter  north  they  are 
more  plenty  than  when  yon  have  a  mild  wint«r.  If  I  had  known  that 
information  was  wanted  abont  their  spawning,  I  could  easily  have  pro- 
cured it  at  that  time ;  bat  I  will  send  my  son,  who  is  somewhat  of  a 
naturalist,  to  observe  them  the  coming  winter  and  procure  such  informa- 
tion as  you  want  abont  them.  Will  yon  give  me  some  information  as 
to  how  to  keep  the  ripe  eggs  so  as  to  get  them  to  yon  without  their 
spoiling,  as  the  weather  is  very  warm  here  at  all  times. 

In  regard  to  my  theory  that  it  was  cold  water  which  killed  the  fish,  I 
did  not  mean  in  the  Gulf  of  Mexico,  but  on  the  Atlantic  seaboard  of 
Florida,  where  I  have  seen  it  happen  several  times,  but  I  have  do 
doubt  it  is  the  same  in  the  Qulf.  I  think  that  I  ought  to  be  a  pretty 
good  judge  of  cold  water,  as  when  a  boy  I  took  many  a  swim  in 
the  ice-laden  streams  of  Maine,  and  later  in  life  many  an  involuntary 
plunge  into  the  waters  of  the  Arctic  Ocean  to  get  odt  of  the  way  of  tbe 
flakes  of  the  bow-bead  whale ;  and  I  must  say  that  I  never  was  so  thor- 
oughly chilled  as  on  that  afternoon  in  July  on  the  coast  of  Florida.  On 
that  occasion,  while  disrobed,  I  saw  two  or  three  fish  floating  about,  just 
alive.  1  canght  one,  what  is  called  here  a  grouper,  and  carried  it  home. 
The  next  day,  upon  going  to  the  beach,  there  were  thodsands  of  them 
aehoro,  and  many  floating  helplessly  about  on  the  surface  of  the  water. 
They  extended  about  2  miles  along  the  beach.  I  have  seen  the  same 
thing  twice  since.  Tbe  only  reason  or  cause  that  I  can  give,  and  I  do 
not  know  as  it  will  hold  good,  is  that  the  Gnlf  Stream,  in  its  rush  north- 
ward, must  have  a  counter-cnrrent  inshore,  running  south.  If  the 
Stream  can  force  the  warm  water  of  the  tropics  from  the  equator  to  60° 
or  550  north  latitude,  why  may  not  the  coonter-current  bring  to  Flor- 
ida occasionally  a  body  of  water  cold  enough  to  kill  fish  such  as  live 
in  the  tropicst    Of  late  years  I  have  not  kept  myself  posted  at  all 

'  CoDtioaed  from  Bulletin,  Vol.  UI,  1B83,  p.  33S. 
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in  regard  to  tfae  iDrestigationa  that  have  beea  made  with  respect  to  Uie 
Oulf  Stream  and  the  carreuta  of  our  coast;  bat  if  I  had  the  proper  ia- 
BtrnmeDtfl,  I  would  take  the  temperature  of  the  water  from  the  Bhi»e 
to  the  edge  of  the  Stream  from  Gape  Florida  to  Japiter  Inlet,  90  miles 
at  least,  several  times  a  year. 

I  will  try  to  captare  some  porpoises,  so  as  to  send  the  entire  skele- 
tons. I  have  the  lower  jaw  of  what  I  called  a  calf  sperm  whale.  The 
entire  whale  meaanred  about  IS  feet  in  length.  I  opened  tlie  skull 
cavity  and  took  oat  about  two  gallons  of  head  oil.  I  saved  nothing 
but  the  lower  jaw.-  If  it  will  be  of  any  use  I  will  forward  it.  The  jaw 
is  email,  not  much  larger  than  a  porpoise  jaw.  I  think  some  reference 
was  made  to  it  some  two  years  ago  by  a  man  named  Spencer,  of  Jnpiter 
Light 

I  have  never  seen  any  seals  on  this  coast.  Ae  to  manatee,  I  think 
that  skulls  and  skeletons  of  them  conld  be  obtained  from  the  Indians. 
I  have  seen  during  the  snmmer  in  Kew  Biver,  some  13  miles  nortb  of 
here,  quite  a  nnmber,  aud  alwut  two  weeks  ago  I  saw  three  opposite 
the  station  not  more  than  200  feet  from  shore,  going  uortii  towards  Kew 
Eiver. 

While  out  on  the  reef  fishing  last  week,  I  canght  two  remarkable 
.  flsh,  something  I  bad  uever  seeu  befcnre  in  these  or  any  other  waters. 
They  were  a  flat  flsb,  weighing  about  three  pounds.  If  I  conld  have 
saved  them  I  woald  have  sent  them  to  yon,  but  we  are  so  completely 
out  of  the  world  that  nothing  can  be  procured  here  in  the  way  of  jars, 
alcohol,  or  any  other  preservative.  If  you  would  put  something  of  that 
kind  here  I  would  gladly  save  all  specimens,  and  we  find  some  qneer 
ones  sometimes. 

BiBCATHE  Bat  Life-3aviwg  Station, 

Miami,  Fla.,  Ovt<^ter  13, 1883. 

There  is  one  other  fact  in  support  of  my  theory  of  cold  water.  In 
ll^ovember  of  1876 1  happened  to  be  bei-e  at  this  place  on  business.  I  was 
then  living  at  Lake  Worth.  While  here  we  had  a  heavy  norther  and  it 
was  very  cold,  the  thermometer  falling  to  40°F.  Ice  formed  in  tubs  and 
pails  on  the  second  day.  I  procured  a  boat  and  went  out  on  the  bay  and 
picked  np  about  50  pounds  of  pompano,  which  were  chilled  to  death. 
The  bay  and  the  shores  of  the  ocean  were  covered  with  flsh  of  all  kinds, 
which  acted  in  a  similar  manner  to  those  I  had  seen  off  the  coast. 
About  noon  of  each  day,  while  the  sun  was  hottest,  no  flsh  could  be 
seen,  showir.g  it  was  the  cold.  Of  the  many  different  kinds  I  did  not 
see  one  of  our  migratory  fish.  They  could  stand  the  cold.  Of  the  fish 
seen  dead  in  the  Gulf  of  Mexico,  aud  which  perished  in  the  wells  of 
vessels,  there  were  no  migratory  flsh,  but  were  all  natives  of  tbe  trop, 
ical  sea.  Here  the  principal  fish  killed  were  mullet,  a  few  barracudas- 
snappers,  tarpon,  pompano,  moonfish,  grunts,  &c.  It  chilled  the 
crocodiles  so  that  I  captured  one  5  feet  long  with  my  bands.  Bis- 
cayue  Bay  ts  almost  open  to  the  ocean.    The  warm  waters  of  the  G-ulf 
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Stream  flow  iu  and  out  at  every  tide,  bat  it  did  not  make  aay 
change  in  the  temperature  of  the  water.    If  it  bad,  the  flab  woald  have 
«Boa{»ed. 
BrscATNE  Bay,  Miami,  Pla.,  November  3, 1883. 

I  cannot  ima^ne  any  conditions  that  .would  bring  the  cold  water  to 
the  surikce.  Thti  Smittasoniaa  Eeport  (page  466)  mentions  the  ao-called 
poisonoua  water  as  being  discolored  and  ruDntng  Id  long  patches  or 
streaks.  If  the  hypothesiei  aBsume<l  there  that  the  dirty  water  was  due  Co 
the  overflow  of  the  glades  or  swamps,  aud  that  this  water  had  poisoued 
the  fish  was  true,  there  would  not  now  be  a  live  ilsb  on  this  coast.  From 
l8atNovember{1882)  toOctober  15, 1883,  there  had  been  noraiufellonthis 
coast;  the  everglades  were  particularly  reeking  swampa,  baskinguuder 
tbe  hot  tropical  sun  for  almost  one  year.  The  Indians  who  had  come 
out  of  them  in  tbe  beginning  of  winter  could  not  go  back  again.  It  is  . 
but  natural  to  suppose  that  under  such  conditions  they  would  generate 
a  vast  amoaat  of  poisonous  wat«r.  The  end  came  October  15,  when  it 
began  to  rain ;  it  rained  for  eight  days;  the  everglades  got  such  a  wash- 
ing as  perhaps  they  had  never  known  before.  As  ixt  as  the  eye  could  see 
from  tiiis  station,  north,  east,  and  8onth,it  was  everglade  water,  which  all 
oame  from  New  Uiver,  13  loiles  north  of  the  statiou.  There  were  no  dead 
flsb  Ui  be  found  on  either  the  east  coast  or  the  weut  coast.  I  noticed  it 
partioDlarly,  for  if  I  had  found  dead  fish,  I  should  have  to  abandon  my 
theory  of  cold  water.    As  it  is,  I  hold  to  it  more  firmly  than  ever. 

In  regard  to  the  epidemic  of  1880,  it  took  place  on  the  west  coast  of 
Florida.  The  hurricane,  which  immediately  preceded  the  epidemic,  was 
from  the  northeast,  blowing  directly  off  shore.  It  was  probably  blow- 
ing at  a  rate  of  from  60  to  100  miles  per  hoar,  making  an  overtow  that 
wonid  bring  cold  water  from  almost  any  depth,  aud  of  course  it  would 
roil  tbe  water  so  that  it  would  be  streaked  with  vaiious  colors.  They 
would  naturally  iufer  that  it  was  everglade  water.  The  fish  that  live 
In  the  glades  <lo  not  suffer  from  the  poisonous  water,  and  I  have  never 
seen  a  hole  that  was  5  feet  across  tUat  did  not  teem  with  fish,  turtles, 
and  alligators.  I  have  been  iu  this  station  one  year,  but  have  lived  at 
Lake  North,  Fla.,  60  miles  north,  for  the  previous  twelve  years. 

I  have  stated  that  I  knew  of  no  condition  which  would  bring  cold 
water  to  the  surface,  aud  then  went  on  to  make  just  such  a  condition, 
but  I  think  I  can  prove  the  latter  assertion.  When  we  have  hurricanes 
here,  on  the  east  coast  of  Florida,  if  they  come  fii-st  from  the  northeast 
and  end  at  the  southeast,  they  make  a  very  heavy  undertow  by  blowing 
the  surface  water  to  the  shores.  At  such  times  and  under  such  condi- 
tions we  never  find  auy  dead  flsb  or  anything  else  of  marine  life  on  the 
coast  Bat  when  our  hurricane  comes  from  the  southeast,  and,  after 
blowing  eight  or  ten  hours,  suddenly  becomes  calm,  while  tlie  storm 
center  passes;  or,  when  it  suddenly  conies  in  from  tbe  southwest  or  off' 
the  land,  blowing  with  a  force  that  would  put  to  sba'ne  a  Kansas  cyclone, 
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tbat  off-Aore  viod  creates  an  entmDons  overtow ;  and,  aa  it  does  not 
low«r  tbe  BQlfMe  of  the  water  in  the  ooean,  tte  oeld  water  fren  tlie 
depths  below  mast  tiAe  tbe  place  of  the  Barfkce  water.  Under  svoh 
ooDditions  as  I  have  just  deaoribed,  go  to  our  oceao  beach  from  Oiipe 
Florida  to  north  of  Jupiter  Inlet,  and  it  will  be  fonnd  covered  with  fish 
of  all  kinds,  exo^t  aach  as  are  known  as  iwifcuc  fish,  or  those  tbat  live 
wear  the  sarfaoe.  They  are  all,  ioitkont  mention,  i««k  or  bottom  iek; 
aod  many,  jodging  (rom  their  looks,  mast  have  oome  ft^m  ft  great  d«f*th. 
What  is  it  that  brings  tfaeto  to  tbe  shore  if  they  are  not  panlyaed  by 
the  cold  water  T  It  ie  after  saeh  a  time  as  this  that  I  think  I  can  snpirty 
you  with  a  great  many  kinds  of  fish  new  to  BdeDce.  I  have  seen  many 
kinds  that  I  never  b^trd  of  and  had  no  names  for. 
BlsCATOB  Bat,  Miami,  Fla.,  November  24,  1883. 

I  have  tbe  pleasure  of  informiog  yon  that  I  have  sent  the  whale's  jaw, 
tbrongh  the  Icindnesii  of  Mr.  Oolonna,  of  the  Coast  Survey.  I  was  un- 
able to  procure  any  bluefish  spawn  the  past  winter,  but  in  a  conversa- 
tion with  Mr.  Golonna,  who  has  wintered  on  Lake  Worth,  he  tells  me 
that  they  have  caught  with  a  seine  large  quantities  of  roe  blnetl^,  eat- 
ing tbe  roe.  It  is  a  fact  worthy  of  notice  that  of  the  large  qnantities 
taken,  trolling  with  hook,  none  had  roe,  and  the  seine  only  developed 
the  tact  that  there  were  not  any  roe  bluefish.  I  am  located  so  far  from 
what  seems  to  be  their  favorite  ground  that  I  cannot  do  much,  but  if  I 
should  be  transfi^red  to  tbe  Jupiter  Life-Saving  Station,  when  bnilt,  I 
should  be  better  able  to  note  their  habits,  &c. 

February  26,  trolling  for  ^mnish  mackerel,  I  caught  seven ;  weight  of 
the  seven,  15  pounds ;  found  spawn  in  them  about  half  grown.  Feb- 
ruary 37,  I  caught  two  Spanish  mackerel,  and  found  spawn  about  the 
same  size  as  those  caught  tbe  day  before*.  March  8,  saw  large  schools 
of  yoQug  blueflah,  about  one  month  old,  moving  south. 

MuMi,  Fla..,  April  7, 1884. 


Br  JOSEPH  D.  BEDDING. 

[From  ft  letter  to  Prof.  8.  F.  Burd.] 

I  inclose  a  communication  from  Mr.  O'Meara,  ot  Santa  Bosa,  Cal.,  to 
the  San  Francisco  Bulletin.    Under  date  of  Mareh  4, 1884,  be  saya : 

"  I  first  saw  French  carp  in  the  autumn  of  1S37.  The  fish  were  in 
the  artificial  fish-ponds  of  Capt.  Henry  Bobinson,  of  Newburg,  N.  T. 

"Captain  Kobinson  commanded  one  of  the  five  lines  of  packet  ships 
which  regularly  traded  betveen  Kuw  York  and  Havre,  and  bad  accu* 
mulated  a  fortune.    His  country  seat  at  ITewbni'g  was  a  splendid  ea- 
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tat«  oC  beaatifal  grounds.    A  small  stream  ran  throagti  the  tract;  its 
bed  was  in  a  deep  rarine,  and  its  waters  emptied  iDto  tbe  Hndson  Biver. 

"A  «opioaB  utiiofal  flrii-pond,  in  the  center  of  wtiiefc  was  a  small  is- 
land snrmoonted  by  a  snmmer-bonse,  was  midway  between  tbe  broad 
ftont  gateway  and  tbe  mansioTi,  Tbere  wns  a  narrow  bridge  acrnm  tbe 
flsfa-pood  to  ^«  sanmer-honae,  and  fixno  tbe  bridge  conid  be  seen  hnnd- 
Mdsof  F^ncfa  carp,  vhiob  Captain  Bobinsou  had  bimself  bronghtwitb 
gr«at  care  from  France  in  his  own  ship.  Tbe  place  was  ineharfie  of  a 
Biui  named  Beobrwitli,  a  trnsted  agent  of  Captain  Robinson,  during  bis 
absence  on  his  voyages,  aud  he  devoted  especial  care  to  tbe  flsb-pond  and 
the  caip. 

"  They  were  the  first  of  that  species  of  fish  I  had  ever  seen,  and  I  re- 
member their  form  and  appearauce  as  well  as  I  do  the  place,  its  owner, 
and  all  that  I  bave  described  of  the  one  and  the  other.  I  have  seen 
the  carp  bred  from  the  imported  stock  of  Mr.  Poppe,  in  Sonoma  County, 
California,  and  on  first  seeing  those  I  immediately  recognized  theiu  to 
be  of  the  same  species  ns  the  carp  I  had  seen  in  Captain  Robinson's 
fish-ponds.  Although  I  was  yonng  at  the  time  I  distinctly  remember 
what  Uaptais  Robinson  said  in  bis  enthnsiastic  description  of  the  fish. 
'  "At  what  period  be  first  brought  them  to  this  country  I  know  nothing. 
I  remember,  however,  that  he  had  added  to  the  original  stock  the  year 
I  visil«d  his  place,  and  I  am  sure  that  my  recollection  of  tbe  fish  itself 
is  as  dear  as  it  is  of  tbe  varieties  of  fisb  in  Kew  York  Harbor,  in  tbe 
North  and  East  rivers,  which  I  used  to  catch  when  a  boy." 

Mr.  BoUett  Poppe,  of  tSonoma,  introduced  some  carp  Irom  Germany 
iu  1873  and  claims  that  his  were  tbe  first  German  carp  introduced.  Mr. 
(VMeara  calls  both  "  French  carp."    Are  both  Vjfprinm  carpio  T 

BEPLT   BY  PUOFBBBOB  BAIBD. 

There  i!>  much  uncertainty  as  to  what  was  done  in  the  way  of  intro- 
ducing carp  beforo  the  efforts  of  Mr.  Poppe,  in  1872 ;  but  while  it  is 
'  doubtless  the  fact  that  Captain  Robinson  brought  over  fisb,  there  is  no 
certainty  that  they  were  tbe  genuine  carp.  I  am  inclined  to  think  that 
they  were  the  Prussian  carp,  an  allied  species  much  inferior  in  value. 

A  so-called  carp  is  found  in  great  abundance  in  tbe  Hndson  Biver. 
I  have  seen  wagon-loads  brought  up  by  a  single  banl  of  the  aelue. 
These  appeared  to  me,  when  I  saw  them,  to  be  hybrids  between  goltl- 
fish  and  the  Prussian  carp. 

In  former  times  it  was  very  difficult, to  obtain  perfectly  pure  breeds 
of  carp,  as  they  were  kept  largely  in  the  same  waters  with  goldfish, 
with  which  they  hybridize  very  readily. 

Tbe  improvement  iu  tbe  stock  is  due  almost  entirely  to  tbe  Germans, 
neither  France  nor  England  yet  having  anything  better  than  the  old- 
fosbioned  variety,  which  is  of  poor  quality. 

Washington,  D.  C,  March  16, 1884. 
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144^-aBTKBAI.  OPiniOfTH  DPON  HOIT  TO  CATCH  CABP, 

GoiiipUe«  by  CHAS.  IT.  sniLET. 

In  response  to  nameroua  requests  for  iDformatioD  as  to  the  best  way 
to  catcb  a  few  carp  at  a  time,  and  without  draiomga  pond,  I  have  ex- 
amined the  priocipal  English  sporting  books,  and  hare  extracted  what 
they  hare  to  say  od  this  sabject.  The  first  item,  however,  is  hy  ao 
American  who  understands  Ashing  for  carp. 

With  like  amd  hook. — "When  I  fish  for  oarp  I  have  a  fifty-foot 
line  done  up  on  a  reel  with  six  or  seven  small  hooks  on  the  line,  and 
without  any  pole.  I  bait  the  hooks  with  stale  light  bread,  which  floote 
ou  the  surface  of  the  water,  and  the  carp  come  to  the  top  to  snck  it 
down.  As  soon  as  they  feel  the  hook  they  start  to  run  and  I  reel  up 
the  line  and  play  with  them  until  I  worry  them  outand  land  them  with- 
out fiirtber  trouble.  After  catching  one  in  this  way  they  become  very 
wild  and  timid,  and  it  is  a  long  time  before  I  can  get  them  to  show 
themselves  again.    I  caagbt  only  one  with  an  angle-worm." — Osoab 

REtD. 

SAINT  Louis,  Mo.,  Augtut  21,  1883. 

Baits. — "Carp  are  esteemed  among  the  richest  fresh- water  fish  we 
have  in  the  kingdom,  aud  are  as  cunning  as  foxes.  The  angler,  there- 
fore, must  be  'wide-awake'  to  catch  bim,  and  alsoaa  patient  as  a  saint. 
He  may,  however,  fish  for  him  at  any  time  in  the  day  duriue  warm 
weather.  The  bait  may  be  either  worms  or  paste.  Of  worms  the  blu- 
ish marsh  or  meadow  is  the  best,  but  a  red  worm,  not  too  big,  will  do, 
or  a  large  gentle;  of  paste,  the  best  is  made  of  bread  and  hooey,  and 
the  spot  intended  should  be  well  baited  beforehand.  In  ^  large  pond, 
to  draw  them  together,  throw  in  either  grains,  or  blood  mixed  with 
cow-duDg,  or  bran,  or  any  kind  of  garbage;  follow  this  with  some  of  the 
small  baits  you  intend  to  angle  with.  If  you  fish  for  carp  with  geuMes, 
pat  OD  your  hook  a  small  piece  of  scarlet  cloth,  about  the  bigness  of  a 
pea,  soaked  with  oil  of  peter  (by  some  called  oil  of  the  rock),  and  keep 
your  gentles  for  two  or  three  days  in  a  box  smeared  with  honey ;  aud 
while  you  are  fishing,  chew  a  little  bread  and  throw  it  in  about  the 
place  where  your  fioat  swims.  In  this  way,  with  due  patience,  you 
will  prove  a  match  for  these  crafty  fish." — [From  Routledge's  Hand- 
book  of  Fishing,  Loudon,  p,  39.] 

Baits. — "Carp  are  very  uncertain.  After  a  shower  on  a  warm,  damp 
erening,  ia  the  best  time  for  fishing.  A  boiled  green  pea  is  a  capittd 
bait ;  also  ground -bait  with  boiled  jiotatoes,  and  bait  with  half-boiled 
pieces.  Tou  should  groun(l-ba,it  overnight.  Anything  will  do  for 
ground-bait,  chickens'  guts,  blood,  cow-dung,  mixed  grains,  and  greaves, 
mixed  with  clay.  As  baits,  use  paste  of  all  kinds,  especially  sweet 
paste,  g«itles,  aud  red  worms. 
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"A  rer;  good  way  of  killing  carp  is  to  let  tbe  bait  sink  between  the 
leaves  of  tbe  water-plants,  and  gently  draw  it  np  and  dowo  titl  yon 
feel  a  alight  nibble,  when  the  line  most  tw  loosed  until  the  fish  runs 
away  with  it.  A  paste  made  of  common  floor  and  ancbovy  sance,  with 
a  little  water  mii:ed  with  it  to  prevent  sticking,  has  been  ftmnd  good. 

The  old-boat  method. — "Carp  may  also  l>e  tbns  taken :  Take  an 
old  boat,  and  fill  it  with  brash-wood  or  other  loose  atafT,  taking  care  to 
keep  it  down  with  large  stones.  Tie  two  ropes  to  the  ends  of  the  boat 
BO  as  to  be  able  to  dvaw  it  up  again  when  wanted,  and  then  sink  it, 
leaving  it  there  for  a  mouth  or  two,  so  that  the  carp  inay  have  time  to 
get  aecustomed  to  it,  when  they  will  take  up  their  abode  in  the  boat. 
After  yoa  have  left  it  in  a  sufficient  time  draw  it  ont  ^ain  by  the 
ropes  tied  to  it  for  the  pnrpose,  and  you  will  flud  the  flsb  in  tbeir  bid- 
ing places  in  the  brushwood.  It  is  beat  to  put  some  food  iu  the  boat 
before  yon  lower  it."— [Prom  "  Facts  and  useful  hints  relating  to  fishing 
and  shooting,"  by  I.  B;  B.  C,  London,  1874,  page  26.] 

ExPERiENOE. — "  Late  in  July,  1868,  on  a  hot  anmmer'a  afternoon,  I 
was  barbel-fishing  in  the  eddy  off  Ham  Point,  Weybridge,  the  water  be- 
ing qnite  20  feet  deep  and  as  clear  as  glass.  I  did  not  somnchastondi 
a  barbel,  bnt  took  with  my  single  rod  three  magnificent  carp,  weigbiug 
respectively  8,  H,  and  4  poouds ;  ten  eels,  nine  large  percb,  and  one 
bream ;  the  carp  gave  qnite  as  mnch  play  aa  trout,  lliese  were  all  taken 
with  tbe  lob-worm,  nsing  chopped  worms  for  ground-bait. 

Bait  and  hods.— "  Ab  a  general  rule,  the  red  worm  will  be  fonnd  the 
most  killing  b«t,  bat  they  will  at  times  prefer  a  well-aconred  marsh- 
worm  or  lob.  The  majority  of  roach-baits  also  are  nsedfor  carp.  Use 
a  light  stiff  rod  with  fine  ranning  tackle  and  a  light  float,  ascertaining 
tbe  depth,  if  possible,  the  day  before,  when  gronod-baitiug,  as  leoom- 
meuded  in  the  preceding  chapter,  so  aa  to  keep  out  of  sight  when  yon 
commence  fishing,  and  disturb  tbe  water  as  little  as  yon  can.  Throw 
in  a  few  chopped  worms  occaaionully  while  angling,  fish  on  the  bottom, 
and  if  in  a  stream  stiike  immediately  there  is  a  bite;  but  if  in  still 
water,  or  a  pond,  wait  a  second  or  two,  till  the  float  goes  steadily  ander, 
and  then  strike  gently,  as  carp  do  not  take  the  bait  so  quickly  in  dead 
wat«r  as  in  a  stream,  where,  unless  it  is  taken  directly,  it  is  carried 
away  by  tbe  current  and  is  gone. 

PLATfflG. — "When  yon  have  hooked  a  good  fish  nse  him  gently  and 
patiently,  giving  him  line,  winding  in  and  letting  oat,  till  he  is  ex- 
hausted. He  is  an  exceedingly  strong  and  artful  fish,  and  will  try  every 
possible  means  to  get  round  a  post  or  stnmp,  or  into  the  weeds,  so  as 
to  break  the  line. 

Keep  quiet.—"  The  grand  secret  in  carp-fishing  is  to  keep  quiet  and 
fish  fine.  Some  anglers  expatiate  on  tbe  great  merits  of  boiled  green 
peas  and  pieces  of  cherries  aa  very  taking  baits.  One  writer  advises 
a  worm  and  gentle  to  be  used  on  the  hook  at  the  same  time,  so  as  to 
offer  the  carp  a  choice  of  baits ;  probably,  had  he  snggeated  that  a  greeo 
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pea  and  a  cbeirj  be  first  placed  od  the  hook,  it  might  have  beeo  better 
still ;  the  carp  could  then  have  taken  vegetables  with  his  dinner  and 
d«6sert  to  follow. 

Tu  OA.TCH  Prubbian  OAbp.— "There  is  another  species  of  this  fish, 
termed  the  Prussian  carp,  which  seldom  reaches  a  pound  in  weight ;  in 
shape  and  color  it  is  similar  to  the  ordinary  carp,  partaking  very  much  of 
the  nature  of  the  goldfish  and  silver-flsh,  and  like  them  amy  be  kept, 
when  small,  in  a  globe.  They  are  easily  caught  in  ponds  during  the  sum- 
mer months  with  a  small  red  or  blood  worm ;  fish  very  flue,  with  a  Noi. 
10  hook  and  a  very  small  quill  float.  It  is  essential  that  the  bait  should 
cover  the  entire  hook  and  look  fresh  and  tempting.  Fish  two  or  three 
inches  ftom  the  bottom." — [From  the  Modern  Angler,  London,  1883.] 

A  GAME  FISH. — "  Carp  are  in  season  through  March  and  April,  and 
therefore  I  have  advocated  the  increase  of  them  iu  the  Thames,  as 
they  would  afford  good  support  when  the  ordinary  Thames  fish  ate  out 
of  condition. 

How  TAS£R. — "  To  fish  for  carp  the  angler  requires  to  be  very  quiet 
and  uDobtmsive,  particularly  when  they  are  in  poods.  Carp  grub  for 
their  bait  along  the  bottom,  and  if  the  angler  keeps  quiet  and  out  of 
sight  he  may  often  see  them  within  reach  of  his  rod,  rooting  along  the 
quiet  and  shallow  water,  with  their  tails  or  back  fins  above  water.  I 
have  often  taken  them  when  thus  occupied  by  softly  casting  my  float 
and  tackle  out  a  yard  or  two  ahead  of  them,  in  the  direction  they  were 
traveling,  and  allowing  the  bait  to  lie  on  the  bottom,  when  I  have  fre- 
quently managed  tocaptnre  therover.  Oarp  will  take  both  worms  and 
gentles  well  at  times,  but  farinaceous  baits  are  more  in  fhvor  with  the 
carp  flshermen  of  the  present  day ;  for  if  there  happens  to  be  a  tot  of 
small  roach,  perch,  or  eels  in  the  same  pond,  as  there  too  often  is,  these 
will,  if  worms  or  gentles  be  used  for  ground  bait,  hasten  to  the  spot 
and  eat  np  most  of  it  before  the  carp  oan  find  it  out;  and,  added  to 
this,  when  you  begin  to  fish,  the  first  miserable  little  eel  or  perch  yon 
take  will  drive  many  of  the  best  carp  away ;  and  after  you  have  taken 
two  or  three,  there  will  hardly  be  a  carp  left. 

Baits. — "Oarp  will  take  a  variety  of  baits,  as  worms,  gentles,  wasp 
grubs,  plain  and  sweet  paste,  boiled  green  peas,  and  potatoes.  The  last 
is  the  best  bait  that  can  be  used,  particalivly  with  big  earp ;  it  shonM 
be  about  three  parts,  or  rat^r  more,  boiled — rather  a  waxy  sort  being 
chosen — and  the  beet  way  of  baiting  with  it  is  to  use  a  small  triangle  on 
a  single  thread' of  gut,  with  a  small  loop  to  the  other  end  of  it,  having 
a  good  big  loop  in  the  line  to  loop  it  to.  Then  take  a  baiting  needle, 
and,  hitching  it  to  the  loop  of  the  triangle,  draw  the  gut  throngh 
th'i  middle  of  the  potato  and  pull  the  triangle  np  bo  as  just  to  bury 
the  hook  points  in  the  potato.  Then  cut  the  potato  round  with  a  knife 
neatly  till  it  is  about  the  size  of  a  good-sized  gooseberry,  aud  loop  it  ou  to 
the  liue,  tlie  big  loop  allowing  tbe  bait  and  all  to  puss  throngh  easily. 
Tbe  best  way  of  fishing  this  bait  is  with  a  very  Ught  ledger,  a  small 
pistol  bullet  being  quite  heavy  enough.    The  gut  should  be  rather  fine, 
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but  8'rong  aad  sonod,  as  a  big  carp  ia  a  donghtj*  autagoiiist,  and  liis  first 
rush  is  not  to  be  sne*zed  at.  I  have  been  broken  in  it  many  a  time 
when  I  have  been  at  all  in  difficulties ;  and  c^rp,  aa  tbey  often  run 
up  to  10  pounds  Qr  12  jmunds  wtjislit,  and  even  larger,  and  have  very 
powerfiU  tins,  want  cai'eftil  managing  at  first.  They  are,  too,  [wetty  ' 
cnnniog,  and  will  run  you  into  a  mass  of  weeds  if  they  can. 

DiSBBOABD  NIBBLES. — "  Never  strike  while  aearp  only  uibblee.  Wait 
till  he  drags  the  fioat  steadily  under,  and  appears  to  be  going  away 
with  it ;  when,  seeing  all  cleur  and  in  order  about  the  line  aud  reel  for 
a  rush,  yon  may  hit  him  smartly,  and  if  he  is  a  big  one  "  look  out  for 
fqnalls";  as  bis  mouth  ia  very  tuugb  aud  leatherj',  you  may  play  him 
firmly.  Get  him  away  as  soou  as  possible  from  your  pitch,  so  as  not  to 
frighten  the  rest,  and  land  bim  as  far  from  the  pitch  as  you  can.  Then 
come  back  to  the  pitch,  quietly  throw  in  a  handful  or  two  of  groand- 
bait,  and  follow  up  with  the  book  as  before,  and  probably  in  ten  min- 
utes or  a  quarter  of  an  hour,  if  the  flsb  are  well  on,  you  may  see  your 
rush-float  "niggle-uiggling"  again.  The  beat  ground  bait,  of  couiae, 
for  tfaia  wcNck  is  boiled  potato. 

Hatx  setebal  "spots." — "If  flsbing  a  pond,  always  bait  two,  or 
even  three,  spots  if  you  can;  so  that  when  the  fish  u:e  rather  alarmed  at 
one,  yon  can  rest  it  and  go  to  another,  casting  in  at^w  handfuls  of  bait 
iMfore  you  leave,  to  draw  them  back  again.  Always  flab  from  the  shore, 
too,  if  you  can,  ae  carp  ara  shy  of  a  boat,  and  any  motion  of  the  water 
eoMly  alarms  them.  In  fishing  with  the  ledger  in  a  stream  yon  would 
discard  the  float,  and  fish  as  for  barbel,  by  the  feel.  In  this  case,  when 
you  fieel  a  nibble,  you  must  yield  some  iuchefi  of  line  aud  wait  for  the 
tug  that  announces  a  bite.  This  is  held  to  be,  by  experienced  carp- 
flahers,  the  best  and  most  killing  metbod  of  carp  fishing,  particularly 
for  big  flsh.  The  great  thing  is  to  let  the  bait  and  line  rest  on  the  bot- 
tom for  a  foot  or  two.  In  this  way  the  carp  sees  neither  tbe  line  nor 
the  hook,  iis  be  cannot  fail  to  do  if  he  is  curious  iu  float-fiahing  when 
tbe  depth  is  exactly  plumbed  and  the  bait  only  Just  touches  the  bottom. 

Othbb  baits. — "  I  have  heard  a  haricot  bean,  or  even  a  small  broad 
bean,  well  boiled,  spoken  of  as  a  capital  bait,  but  I  never  tried  it.  It 
seems,  however,  a  very  likely  bait.  I  have  no  doubt,  too,  that  a  lump 
of  pearl  barley,  such  as  we  use  for  roach,  would  be  a  good  bait,  naiug  half 
a  dozen  corns;  and  it  would  be  a  nice  bait  to  gronnd-bait  with. 

Floats,  &o.— "In  fioatflsbing  use  as  light  a  float  as  yun  can,  and 
have  the  shots  or  sinker  as  far  from  the  book  as  you  couveuienUy  can ; 
and  here,  too,  if  yon  can  do  it,  I  always  find  tbat  if  i  inches  or  5  inches 
of  the  book-gut  rusts  on  the  bottom  it  pays  best.  A  worm  or  other  bait 
only  just  touching  the  bottom,  widi  a  row  of  shot  6  inches  or  H  incbes 
above  it,  is  very  likely  to  challenge  the  atti-ntion  of  the  carp,  who  at 
once  sees  something  he  is  not  accustomed  to,  and  becomes  suspicious.  - 
To  show  how  different  it  is  wheu  tbe  line  rests  on  tbe  bottom,  I  once 
took  a  7-pound  carp  on  an  eel  line  wi tli  a  coarse  string  snood  and  worm 
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bait.  Carp  always  nibble  &  good  deal  at  the  bait  before  they  take  it, 
and  will  oft«n  nibble  off  tbe  tail  of  the  worm,  or  sack  off  yoar  paste  and 
leave  the  hook  showing  witboat  taking  the  hook  at  all.  In  using  paste 
I  prefer  sweet  paste,  made  up  with  honey  or  brown  sugar,  to  plain,  and 
I  have  heard  of  paste  made  of  poand  cake  being  greatly  i^ected  by 
the  carp.  Poor  old  Bill  Kemp,  now  with  the  m^ority,  a  capital  old  carp- 
fisher  at  Teddington,  used  to  pat  on  a  lamp  of  this  as  big  as  a  large 
gooseberry,  and  fish  it  with  ledger  tackle ;  and  he  nsed  to  take  a  great 
many  fine  carp." — [From  "Angling,"  by  Francis  Francis,  London,  1883, 
p.  48.] 

"  Professor  Owon,  who  Is  a  great  adept  in  the  art  of  carp-fishing  in 
ponds,  has  bc^n  kind  euoagb  to  give  me  the  result  of  his  experience. 
His  practice  may  be  formulated  thus  : 

"  1.  The  summer  months  are  tbe  only  time  of  tbe  year  for  carp-fishing, 
and  the  be«t  period  of  tbe  day  is  between  sunrise  and  aboat  7  o'clock, 
after  wbiclt  time  they  nsually  leave  off  biting. 

"  2.  The  best  bait  is  a  brandling. 

"3.  Hehas,  however, fonad  tbe  following  paste  aby  no  means  bad  sab- 
stitnte  i  soft  herring-roe  worked  np  with  bread-crumbs  and  wool. 

"  4.  He  nses  the  ordinary  bottom  fishing-tackle  with  a  light  float,  and 
fishes  about  half  a  foot  off  the  bottom. 

"  My  own  ezpeiience  concurs  almost  entirely  with  that  of  Prof^«sor 
Owen,  ^cept  as  regards  paste  and  bait,  with  which  I  never  had  any 
sport  I  nsed  formerly  to  ase  a  plain  bread-cmmb  paste,  but  later  ex- 
perience has  convinced  me  that  itwa8amistake,andthatawell-scoared 
brandling  is  the  best  bait  both  for  carp  and  tench  all  the  year  roond. 

"In  open  waters,  however,  I  employ  it  in  a  somewhat  different  way  to 
that  adopted  by  Professor  Owen,  placing  tiie  shot  at  about  2  feet  from 
the  bait  and  allowing  the  latter  to  rest,  with  about  6  inches  of  the  line, 
on  the  bottom.  Tbe  book  for  this  parpose  should  be  a  No.  7,  and  tbe 
collar  of  fine  round  picked  gnt,  stained.  Tbe  fioat  should  be  a  light  por- 
cupine quill,  and  it  wilt  commonly  be  found  expedient  to  use  a  reel,  as 
tbe  carp  is  remarkably  powerfiil,  and  without  this  precaution  the  fi^t 
rash  of  a  heavy  fish  is  very  likely  to  carry  away  the  tackle.  A  few 
broken  worms,  thrown  in  iVom  time  to  time,  are  the  best  ground  bait ;  or 
whole  worms,  if  the  place  is  to  be  baited  beforehand.  ii>  which  case  the 
depth  also  should  be  very  accurately  plumbed,  so  as  to  avoid  any  dis> 
tnrbance  in  the  water  when  the  angler  comes  to  fish.  Having  thrown 
in  the  bait,  it  is  tbe  best  plan  to  lay  dowu  the  rod  ontil  there  is  a  MtCr 
and  not  to  strike  until  the  float  goes  under  or — tbe  more  common  re- 
sult— moves  steadily  away. 

"  In  very  weedy  places  this  mode  of  fishing  is  not  practicable,  and  then 
the  best  plan  is  to  fish  about  mid-water,  dropping  the  bait  noiselessly  in 
wherever  a  tempting-looki&g  opening  in  the  weeds  presents  itself.* 
[From  the  "  Modem  Practical  Angler,"  by  Cholmondely-Pennell.] 
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TraDrtaied  by  H   P.  JEBBELL. 

Bbook  t&out ]Ur.  Despr^s  has  writteo  from  Nauteail-eii-Vall^e : 

"  I  have  ouiy  a  small  onmber  of  fry  [of  ^Imo  /ond'naiM]  from  th« 
eggs  whJQh  you  sent  me  last  year,  aboat  200.  These  apecimeus,  al- 
though kept  under  circamstaDcea  ooly  half  satisfactory,  are  in  very  good 
condition,  baviug  attained  on  the  average  from  10  to  13  centimetefs 
[about  1  inches]  in  length.  I  think  they  would  have  reached  a  greater 
size  if  tliey  had  been  furoisbed  with  regular  food  independent  of  what 
they  found  in  their  basin.  I  iotend  to  give  this  to  them  in  the  future." 
{fivl/efjn,  Mai«h,  1883,  p.  166.] 

GaufobnU  salmon. — In  returning  tlianks  for  the  salmon  eggs 
which  had  been  sent  him,  Mr.  Hathelot  hae  written  from  Orand-Mont- 
ronge : 

"  The  eggs  of  tbe  jSnlmo  ^utniiat  which  yon  sent  me  in  December,  1881, 
came  very  well.  The  first,  which  I  placed  in  a  basin  iu  the  open  air, 
are  large  enough  ;  they  have  attained  a  length  of  22  centimeters  [about 
8  ioobes].  Those  which  I  left  in  my  laboratory  and  which  I  placed  some 
months  after  in  the  same  pond  are  smaller,  not  having  enjoyed  while 
young  the  same  food  as  tbe  first,  which,  in  addition  to  the  hca^e-fiesh 
which  I  give  them,  found  in  that  stagnant  water  little  worms  and  other 
aoimalcales  which  increased  their  growth.  They  have  endnred  during 
the  hot  weather  a  temperature  of  22°  C.  [71o.6  F.].  They  live  for  the 
present  on  very  good  terms  with  the  blays,  gudgeons,  barbels,  and  craw- 
fish. Towards  the  last  of  October  a  quantity  of  poplar  and  other  leaves 
having  fallen  into  the  pond,  the  water  became  much  colored.  Seeing 
that  my  fish  would  not  eat,  and  not  wishing  to  pursue  tbe  experiment 
further,  I  was  obliged  to  proceed  to  clean  out  the  basin.  I  give  these 
details  in  order  to  show  that  tbe  SaXmo  qvinrMt  does  not  require  a  par- 
ticalar  kind  of  water."    [.BuUetto,  March,  1883,  p.  10S.] 

The  control  of  waters. — Mr.  A.  Leroy  read  from  a  noto  on  the 
depopulation  and  restocking  of  the  rivers  of  France. 

Mr.  Baveret-Wattel  pointed  out,  on  tbe  occasion  of  this  commonica- 
tioQ,  tbe  considerable  damage  done  in  tbe  rivers  by  tbe  inadequacy  of 
certain  provisions  of  the  legislation  in  regard  to  flsh,  by  poaching,  and, 

*  TiMialAtionB  of  items  iit  tbe  ProceediBsa  of  the  SixAiH  AaljoMib  d'^ooIiiiuilaMM 
pnbliahed  iu  tlie  Monthljf  Bulletin  of  tbe  aociety. 
Bull.  U.  S.  F.  C,  84 18 
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flaally,  by  the  pollution  of  the  watere,  which  are  poisoned  by  waste 
matter  from  many  manufactories. 

The  President  of  the  Society  said  that,  apart  from  these  different 
causes  of  the  destrnction  of  fish,  there  is  another,  on  which  too  macb 
could  not  be  known  to  call  the  attention ;  this  is  the  "cleansiDg  to  a 
clean  border,"  prescribed  by  the  administration  for  all  the  little  water, 
courses.  The  banks  would  become  absolutely  vertical  walls;  all  the 
plants  on  which  fish  spawn  would  disappear.  "Sov,  it  is  precisely  in 
the  little  watercourses  tributary  to  the  priucipal  rivers  that  the  fi? 
especially  are  developed.  Thus  the  cleansing  to  a  dean  border,  when 
'  it  is  not  absolutely  necessary  in  order  to  facilitate  tiie  ranning  of  water 
and  to  assure  the  supply  of  maoafactories,  ought  to  be  done  away  with 
as  one  of  the  deeply  to  be  regretted  causes  of  the  disappearance  of  fish. 
Meanwhile,  far  from  being  an  exception,  this  cleanaiog  is  really  an  ab- 
solute and  obligatory  practice.  From  this  results  an  appalling  destrnc- 
tion of  fish. 

Mr.  Millet  remembered  that  the  question  of  the  depopulation  and 
restocking  of  the  watercourses  has  oftfiu  been  the  object  of  particular 
attention  on  the  part  of  the  t^iety  of  Acclimatization,  which  has  seen 
many  of  the  measures  wbicb  it  has  proposed  for  remedying  the  evil 
adopted  by  the  administration.  Among  these  measures  stands  the  cre- 
ation of  reservations  for  fish,  from  which  excellent  results  have  been 
obtained.  More  than  820  kilometers  [about  510  niilesj  of  navigable 
streams  are  actually  made  into  reservations,  in  which  all  trespassing, 
even  that  with  the  floating  line,  is  prohibited  for  five  successive  years. 
While  recognizing  the  good  effects  of  reservations,  at  least  in  certain 
places,  Mr.  Kaveret-Wattel  thought  that  it  would  be  well  not  to  ex- 
aggerate the  efficacy  of  this  measure.  In  foct,  the  reservations  protect 
the  carnivorous  and  destructive  species  as  well  as  those  which  are  not; 
and  the  rapid  increase  of  perch  and  pike  has  contributed  much  of  late 
years  to  the  diminution  of  the  other  species. 

Mr.  Millet  did  not  believe  that  the  pike  spawned  in  the  reserves.  As 
to  the  perch,  it  is  easy  to  destroy  the  strings  of  eggs  which  it  attaches 
to  the  water  plants.    [Bullftin,  April,  188 1,  p.  263.] 

In  making  an  annual  report  on  the  works  of  the  S.ociety  in  1832,  C. 
Baveret-Wattel  spoke  as  follows : 

Whitefish.—:"  Important  shipments  of  eggs  of  different  foreign  sal- 
monoids  have  been  sent  you  again  tbis  year  by  generous  donors,  among 
whom,  as  always,  we  have  to  mention  first  Prof.  Spencer  F.  Baird,  Com- 
missioner of  tlsheries  of  the  United  States.  About  250,000  eggs  of 
tbewhit«flsb  {Coregonva  albua),  sent  from  New  York  by  his  orders,  have 
reached  you  in  perfect  condition,  and  you  have  been  permitted  to  under- 
tiike  a  very  interesting  experiment  in  the  acclimatization  of  this  species, 
the  introduction  of  which  in  our  ttesh  waters  would  be  a  valuable  achieve- 
ment.   Mr.  Fied  Mather,  a  member  of  the  Commission  of  Fisheries,  has, 
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as  Qsaal,  had  tbe  kiDtlness  to  lend  his  co-operation  in  tbia  shipment,  for 
i^rhicb  we  canaot  show  ourselves  too  grateful. 

California,  salmon. — "Several  gifts,  likewise  very  precious,  have 
been  made  to  us  by  the  German  Fisheiy  Association,  which,  ou  tbe 
proposition  of  its  eminent  president,  von  Behr,  has  generously  made 
it  possible  for  you  to  .attempt  the  stocking  of  our  waters  with  choice 
fpecies  which  nre  recommended  either  for  the  quality  of  their  fiesh  or 
the  rapidity  of  their  growth.  Let  os  recall,  moreover,  that  it  is  due  to 
the  gifts  previously  made  to  our  society  by  von  Behr,  that  you  have 
been  able  to  announce  this  year  the  complete  acclimatizatiou  of  the  Oali- 
foruia  salmon  {Salmo  quitmat),  in  regard  to  which  Messrs.  Batbelot  and 
Clermont  have  given  yon  intereetiuft  debuts. 

Fish-ways. — "  Knowing  that  tbe  Society  of  Acclimatization  interests 
itself  in  all  questions  which  relate  to  the  restocking  of  rivers  and  to  tbe 
protection  of  migratory  fish,  the  Minister  of  War  appealed  to  your  knowl- 
edge of  the  subject,  with  a  view  to  the  construction  of  a  fish-way  for 
salmon  ou  the  Dourduf  Biver  aC  the  dam  belonging  to  tbe  powiler  mill 
of  Font-de-Buis,  department  of  Finist^re.  The  nnmerons  documents 
which  you  possess,  from  tbe  Commission  of  Fishenes  of  the  United 
States  and  from  other  sources,  relating  to  fish-ways  for  salmon,  have 
permitted  you  to  inform  tbe  administratiou  regarding  tbe  different 
systems  in  use  and  the  types  which  are  most  advantageous,  cousidering 
the  cost  of  their  establishment  and  maintenauoe  as  well  as  their  utility. 

ObosS'Bbeedikg. — "  Mr.  Seth  Oreen,  of  Rochester,  K  Y.,  one  of  the 
veterans  of  American  fish-cultore,  has  given  you  an  account  of  bis  very 
curious  esperimeots  in  the  cross-breeding  of  different  species  of  salmon. 
Such  experiments  should  be  attentively  observed,  both  as  a  matter  of 
scientific  interest  and  for  the  practical  results  which  may  be  obtained." 
[Bulletin,  May,  1883,  p.  71.] 

Lake  tbovt. — Mr.  des  Yalli^res,  of  Meaux,  gave  an  account  of  the 
results  which  he  had  obtuned  from  tbe  fertilized  eggs  of  the  great  Eoro- 
pean  lake  trout,  and  of  the  Salmo  namayeusk  .- 

'•  The  first  of  these  shipments,  which  contained  a  small  lot  of  impreg- 
nated eggs,  reached  me  in  very  satisfactory  condition.  These  eggs  pro- 
dnced  try  in  tbe  proportion  of  95  per  cent.  The  eggs  of  tbe  Salmo  namay- 
eusky  which  were  sent  to  me  in  great  numbers,  have  been  mostly  spoiled 
when  they  reached  me.  I  estimate  that  50  per  cent  of  the  eggs  were 
thrown  away  on  their  arrival;  and  during  tbe  period  of  hatching  prob- 
ably 15  per  cent  more  died  iu  tbe  egg  or  perished  at  birtb.  I  attribute 
these  numerous  losses  to  the  ftvezing  which  took  place  during  the  pas- 
sage tlrom  America,  and  which  has  produced  morbid  effects  more  or  less 
active.  Immediately  after  the  absorptinn  of  their  yelh-sacs,  the  fry  of 
these  two  species  [S.  namayeuah  and  the  great  European  lake  trout]  were 
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pat  into  a  little  canal,  derived  ftvm  tbe  Brasitet,  a  stream  Tbich  emptiefl 
into  the  MarDe  some  hundreds  of  meters  away.  This  little  caDal,  well 
arranged  and  full  of  ranuiug  water,  ia  suiteil  to  these  flsb,  whicli  are 
growing  in  a  normal  way  and  will  afterwards  be  set  free  iu  the  Braaset, 
wbeuce  they  can  spread  in  the  Mame  and  ascend  its  tributaries.  It 
will  not  be  out  of  place  to  remarb  that  the  waters  of  the  Marne  are 
suited  to  the  salmon  family,  for  trout  weighing  1  or  3  pounds  have 
been  taken  this  winter  at  Meaux  itself. 

"  In  the  breeding  of  which  I  have  the  honor  of  giving  you  an  account, 
I  noticed  that  the  Salmo  namapcvsh  grew  with  such  rapidity  that  in 
two  months  they  were  larger  than  the  great  European  troat  hatched 
three  weeks  earlier.  They  also  appeared  more  harcy  and  more  easy  of 
acclimatization."    [Bulletin,  July,  1883,  p.  426.J 

Landlocked  salmon. — Mr.  Rivoiron  wrote  from  £chelles,  depart- 
ment of  Is6re,  among  other  things,  as  follows: 

"  In  my  last  letter  I  told  yon  that  two-thirds  of  the  fertilized  eggs  of 
yonr  landlocked  salmon  still  remained  to  be  hatched.  The  hatching 
took  place  under  the  best  possible  conditions,  and  I  had  fh>m  the  whole 
lot  only  a  very  few  spoiled  eggs,  which  became  white  immediately  after 
the  batching.  As  a  result  of  leaving  oneof  the  troughs  exposed  a  little 
too  mncb  to  the  sun,  we  lost  about  fifty.  I  pnt  them  in  the  shade,  and 
think  that  we  have  now  lost  only  a  hondred  in  all.  They  are  veiy 
pretty,  quite  large,  and  have  been  taking  food  for  fifteen  days.  They 
are  fed  on  insecta  and  the  larvie  of  the  gnat  and  the  wat«r-flea.  We 
can  produce  with  onrsiz  basins  about  a  kilognuu  [H  pounds]  of  insects 
daily."    [Bulletin,  July,  1883,  p.  427.] 

Bbooe  tsout  and  Galifobnia  salmon. — Mr.  Noordoek-Hegt,  of 
Apeldoom,  Netherlands,  has  written : 

"  My  fish-cultural  establishment  is  succeeding.  During  the  past  week, 
under  the  direction  of  the  commission-  appointed  by  the  Government, 
Professors  Hnbreoht  and  Hoffman,  I  have  set  at  liberty  in  tbd  Yaael 
Blver  m<ae  tiuw  200,000  fry  and  6,300  young  salmon  a  year  old.  I  have 
kept  over  100,000  fry,  of  whioh  it  is  probable  that  a  part  will  also  be  set 
free,  and  the  rest  will  remain  in  my  basins  until  they  reach  the  age  of 
one  year.  I  have  a  hundred  California  salmon  {8<Umo  guitmat)  which 
were  bom  in  my  basins  and  are  now  foot  years  old.  These  fish  have 
never  been  to  the  sea,  and  yet  they  are  in  ezoellent  health.  Their 
average  length  is  00  centimeters  [about  10^  in<^es].  In  Octobw  we 
succeeded  in  fertiUzing  a  number  of  their  eggs,  and  the  fry  are  now 
doing  wonderfully  weH.  This  fish  [CfUifotnia  salmon]  is  much  more 
hardy  than  the  Bhine  salmon. 

"  My  experiments  with  the  Salmo  /ontinalii,  an  American  trout,  and 
a  very  pretty  fish,  have  also  been  successful.  I  had  imported  eggs  firom 
America  for  two  successive  seasons.  Nearly  all  of  the  eggs  perished ; 
however,  from  the  two  lot^i,  we  saved  several  hundred  young  fish.    In 
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October  last  those  of  the  first  lot  were  eighteeu  oriuuete«i  moatbs  old, 
aod  ve  have  already  been  able  to  impregnate  artiticiaUy  a  few  haodred 
<if  tbeir  ecgs,  which  bare  j^ven  db  the  emae  tramber  of  A7,  aod  all  are 
is  the  best  oooditioo.  I  am  ears  that  if  no  disaater  ocourg  we  shall 
prodnoe  the  8tUmo  quinnat  and  the  Salmafontiitalit  by  thonaands. 

"  I  bare  bad  this  year  more  than  60,000  fry  of  common  or  river  trout 
and  of  lake  tront  [probably  Earopeao],  all  coming  fhnn  fish  hatobed  in 
my  establishment.  80  there  is  reason  to  be  pleased,  and  I  wonid  be 
happy  if  I  eonld  sbow  yon  the  results  of  my  work.  I  hare  sent  to  the 
Interaational  Fisberi^  BxbibitioD  at  IxmdoQ  a  model  of  my  hatching 
ehed,  a  plan  of  the  establishment,  and  twenty  bottles  containing  flsh, 
which  were  all,  without  a  single  exception,  born  in  my  establishment.'' 
[Bmlletin,  Jnly,  1883,  p.  128.] 

Brook  teout, — Mr.  Despr^s  wrote  ftom  Nantenil-en-Vall6e,  among 
other  things : 

"The  preceding  parcels  of  eggs  which  have  been  sent  me  hare  given 
good  results.  I  have  nt  the  present  time  a  hundred  of  StUmo  fontinali* 
aboat  twenty  months  old,  some  of  which  are  more  than  20  centimeters 
[about  8  inofaes]  long.  These  are  the  ones  which  have  received  as  extra 
food  horse-flesh  chopped  ap  fine.  The  others,  which  have  had  at  their 
disposal  only  the  natural  food  which  they  were  able  to  gather  in  a  basin 
of  considerable  size  fbmished  with  aquatic  plants,  show  a  less  develop- 
ment, but  their  health  and  vivacity  are  all  that  could  be  desired.  This 
experiment  in  oom|>arison  has  convinced  me  that  it  is  necessary  to  give 
them,  when  they  are  about  seven  or  eight  months  old,  some  artificial 
food  in  addition  to  that  which  they  can  find  in  the  water,  which  is  prob- 
ably insufficient  to  allow  them  to  attain  a  good  development 

"The  specimens  of  last  year  are  likewise  in  good  condition.  They 
are  as  yet  too  small  for  me  to  state  precisely  their  number.  A  rise  of 
water  caused  me  to  lose  some  of  them,  because  of  an  unfortunate  arrange- 
ment of  the  basin  which  contains  them.  I  have  remedied  this,  and  in 
fatnre  will  watoh  with  care  that  a  like  accident  may  not  happen  Eigain. 
The  escaped  specimens  probably  have  gone  to  grow  op  in  the  little 
stream  which  flows  near  by  the  establishment."  [Bulletin,  Febraary, 
1884,  p.  188.] 

Saluo  gaepio. — Mr.  Kleiter,  director  of  the  flsh-cnitnral  establish- 
ment at  Munich,  announced  the  sending  of  3,000  embryonic  eggs  of 
Salmo  carpio,  which  he  was  directed  to  make  to  the  Society  of  Acclimat- 
ization on  the  part  of  the  German  Association  of  Pish-cnlture.  At  this, 
Mr.  Raveret- Wattel  recalled  to  mind  that  the  Salmo  carpio  of  Lake  Garde 
is  an  excellent  species  of  trout,  which  never  becomes  very  large,  bat 
whose  flesh  is  much  like  salmon  and  is  of  au  exquisite  flavor.  One  flsh- 
cultural  establishment  alone,  on  the  shore  of  Lake  Garde,  is  occupied 
with  moltiplying  this  s)>ecles,  so  interesting  to  propagate,  and  remark- 
able, moreover,  in  this,  that  the  spawning  season  is  continued  with  cer- 
tain individuals  till  Jnne.    \  Bulletin,  March,  1884,  p.  290.] 
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Lax£  tbout. — Mr.  Dnbard,  of  Yilara-Bar-Oaclie,  likewise  reqaealed 
»  ahipment  of  troat  eggs.     He  wrote : 

*'I  ain  eDconraged  to  make  this  reqneat  of  yoa  by  a  precedent  which 
assnres  me  of  almost  oertain  aaccesB.  Last  year  I  bought  from  differ- 
ent persons  3,000  impregoated  eggs,  nearly  all  of  wbicb  were  aftorwaids 
hatched.  After  keeping  them  in  the  batobnig  apparatus  for  a  fortnight 
I  set  these  little  troat  free  in  a  brook  of  mnning  water  20  meters  [22 
yards,  nearly]  long  by  1)  meters  [5  feet]  wide,  and  there  T  fed  them  ap 
to  the  age  of  three  months  on  chopped  flsh  without  appreciable  loss. 
At  this  time  these  young  fish  had  attained  on  the  average  35  millimeters 
[1.4  inch  nearly]  in  length.  Then,thinkingthattherewas  nothing  farther 
to  fear,  X  set  them  at  liberty  in  my  sheet  of  water  which  is  fed  by  many 
good-sized  springs.  I  onght  to  say  that  since  then  I  have  seen  bat 
little  of  them,  but  this  is  explained  because  of  the  depth  of  the  basin, 
its  extent,  and  the  quantity  of  weeds  which  cover  the  bottom.  If  it  is 
possible,  I  would  prefer  to  receive  some  eggs  of  lake  trout,  which  grows, 
as  I  have  heard  it  remarked,  much  more  rapidly  than  the  other  species." 
[Bulletin,  March,  1884,  p.  290.] 

Lake  tbout  Aim  Califobnia  saljuon. — Mr.  Focet  wrote  fnta 
Bemay : 

"In  reply  to  yoor  letter  of  January  31, 1884,  inquiring  of  me  the  re- 
sults which  I  obtained  fh>m  some  shipments  of  salmon  eggs  which  yoar 
society  was  pleased  to  send  to  me  last  year,  I  will  state  Uiat  the  result 
was  generally  good.  In  fact,  from  the  incubation  of  about  12,000  eggs 
of  different  kinds  of  salmon,  I  obtained  about  10,000  Cry,  which  have, 
ou  the  whole,  done  well  during  the  four  mouths  in  which  I  have  fed 
them  on  grated  cooked  meat,  frog  spawn,  and  codfish  eggs.  But  I  was 
obliged  at  the  end  of  tbis  period,  being  no  longer  able  to  feed  them  or 
to  keep  them  in  my  apparatus,  to  set  them  f^e  in  the  streams  of  Bisle 
and  (Jhareutonne.  I  have  taken  good  care  of  some  specimens  in  my 
reservoirs,  but  only  a  few,  as  I  have  trouble  in  securing  them  fh>m  two 
great  dangers,  1st,  the  variation  iu  the  depth  and  condition  of  the  water, 
and,  2d,  the  voracity  of  wat«r-rats  and  otters. 

"  In  brief,  the  reports  on  flsh  culture,  which  I  have  made  for  ten 
years  have  been  until  now,  and  will  be  for  the  iUture  till  farther  orders, 
the  same,  as  far  as  I  can  put  iu  execution  industrial  flsh  culture,  that 
is  to  say,  to  so  care  for  the  flsh  that  it  oau  be  turned  over  for  consump- 
tion after  three  or  four  years  of  living  iu  a  closed  basin.  However,  m^- 
labors  have  not  beeu  without  good  results  X  have  restocked  two  water- 
courses of  a  length  of  at  least  24  kilometers  [about  11  milesj.  Trout 
then)  are  so  abuudant  that  recently,  because  of  an  accident  which  hi^t- 
peoed  to  the  reservoirs  of  the  gas-works,  the  ammoniac  water  killed 
more  than  fifteen  hundred  trout  in  the  course  of  no  more  than  2  kilo- 
meters [1^  miles]  in  the  waters  of  the  Oharentonne.  A  fine  of  more 
than  1,500  francs  [$300]  was  itnposed  on  the  gas  company.    Yoa  see 
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from  this  what  an  abundance  of  fish  tbere  wbb.  Some  months  after- 
varda,  to  my  great  snrprise,  the  evil  vas  repaired.  The  flsh  from  be- 
low, asoeodiDg  the  watercourse,  were  sufficient  to  restock  it  as  before. 

"At  this  time  all  oar  natnral  spawoers  are  nameroua  and  in  good 
ecmdition,  and  we  look  for  the  best  resnlts. 

"One  word  with  reference  to  the  small  onmber  of  salmon  which  we 
find  again  in  proportion  to  the  yonng  fry  set  at  liberty.  Un  the  arer- 
age  each  year  I  set  tree  aboat  eight  thoaeand  yonng  tront  from  my  pur- 
chases, and  aboDt  two  thousand  fry  of  different  hinds  of  salmon  which 
are  presented  to  me.  We  ought,  then,  to  find  tbeni  in  the  same  propor- 
tions ;  bnt  we  do  not.  They  report  to  me  each  year  aboat  fifteen  or 
twenty  of  these  specimens,  which  is  a  very  slight  proportion,  as  yon 
see,  and  yet  for  several  years  I  have  set  free  especially  lake  tront  and 
California  salmon.  Do  they  migrate  also  like  the  common  salmon  t" 
[Bulletin,  March,  1884,  p.  300.] 

Bbuok  trout. — Mr.  Despr^s  wrote  from  Xanteuil-en-Vall^e : 

"Last  year  I  received  fit>m  the  Acclimatization  Society  some  eggs  of 
Salmo/ontinalit,  tlie  batching  of  which  was  conducted  nnder  the  best 
conditions,  and  tbe  loss  was  almost  nothing.  After  the  reabsorption  of 
the  yelk-sac,  which  was  also  accomplished  almost  witbont  loss,  the  fry 
were  let  ran  in  a  basin  of  oblong  shape  with  a  little  cootinuoas  cnnent  on 
a  bottom  of  sand  and  gravel  with  water-plants.  I  jodged  that  with  Inrvs 
and  animalcules  their  food  would  be  sufficient  without  having  recourse 
to  artificial  nonrishment, 

"At  the  end  of  eight  months  I  collected  aboat  a  third  of  the  fry  of  a 
size  varying  from  8  to  10  centimeters  [nearly  4  inches  in  length].  I  be- 
lieve that  their  development  would  be  greater  if  a  suitable  artificial 
food  sbonld  be  added  to  that  which  the  yonng  fish  natnrally  find  in  the 
water. 

"Thisyearlintendtotry  two  methods  with  the  eggs  of  the  Salmocar- 
pio,  which  have  been  sent  me.  I  would  be  glad  to  try  them  also  with 
some  eggs  of  thejSnlmo/oftttnalM,  if  the  Society  can  spare  a  few. 

"  The  best  food,  which  causes  no  loss  because  of  congestion  of  the  gills, 
would  be  the  living  prey ;  bnt  it  is  almost  impossible  to  procure  this 
in  safficient  quantities  to  supply  laboratory  basins.  In  default  of  this, 
I  have  given  them  with  moderate  success  raw  meat,  which  wa«  tender, 
and  reduced  almost  to  a  paste  and  then  mixed  with  wat«r;  the  ground 
flesh  of  little  flsli  gives  tbe  best  resnlt. 

"My  Salmo  fontinalig  are  still  in  my  basins.  I  would  like  to  know 
whether  they  can  live  long  in  captivity,  as  the  common  salmon  of  France 
cannot.  I  am  inclined  to  believe  that  they  cau,  because  their  skin  and 
shape  show  that  they  are  of  a  variety  of  trout,  either  the  common  or 
the  salmon- trout." 

Mr.  Raveret  Wattel  remarked,  on  tbe  occasion  of  this  letter,  that  the 
Salmo  fontinatU,  which  is  more  generally  and  properly  dciscribed  to-day 


280      BUIXBTIN  OF  THE  'UNITED  STATES  PISH  COmCIBSIOK. 

onder  the  Dame  of  Sttlvdinut  fimtinaUt,  is  an  Amerioau  species  of  grmf- 
ling  (OmbltOimalier]t  wbiob  iohabita  the  little  wateroonnea  cattwr 
than  the  lakes,  wbetiee  it  gets  ita  ooinin<m  name  of  brook  troot  in  the 
United  States.  It  is  an  excellent  6eh,  of  slnggish  habits,  wl^ch  can  be 
raised  easily  and  advantageoiisl;  iu  closed  basins.  [BtUiain,  Haidif 
1884,  p.  301.] 

Brook  tb.out. — Mr.  Gamier,  president  of  the  Linn»an  Society  of 
Northern  France,  forwarded  a  report  of  Mr.  Lefebvre,  on  the  results  ob- 
tained from  eggs  of  different  species  of  salmon  forwarded  by  th«  Accli- 
matization Society.  Mr.  Lefebvre  states  that  he  has  succeeded  in  propa- 
gating Salmo  fontinalU,  and  that  by  means  of  artificial  impregnation 
he  has  obtained  hybrids  from  this  species  and  the  common  tront.  The 
eggs  have  been  tVimished  by  one  species  and  the  wilt  by  the  other, 
and  Tice  versa.  The  crossing  of  grayling  (female)  and  8atmo  fontinalit 
(male)  has  been  less  saccessfnl,  and  only  a  few  fry  were  obtained. 
[Bulletin,  March,  1884,  p.  306.] 

Tboot. — Mr.  Leroy  wrote  &om  the  country  seat  of  Booseainville: 

'*  I  have  the  honor  of  acknowledging  the  receipt  of  some  trout  e^s. 
They  urived  in  good  condition  except  five,  which  I  fear  are  spoiled, 
and  ten  whose  existence  seems  to  me  donbtful.  I  have  not  thrown 
them  away,  nevertheless,  but  have  placed  them  for  hatching  in  the  dif- 
ferent vestels.  My  three  sets  of  hatching  apparatus  are  placed  eadi 
under  a  tap,  from  which  flows,  without  cessation,  spring-water  at  tSw 
temperature  of  8°  C.  [46^.4  F.],  all  in  a  halfdarkened  room.  These 
figgs  appear  to  me  to  be  in  an  advanced  period  of  incubation ;  two  or 
three  have  hatched  already.''    \Bulhtin,  March,  1884,  p.  306.] 

Salmon,  TBonT,  WHITEFI3H,  &c. — Mr.  Wagner,  dircctorof  bridges 
and  roads,  and  manager  of  the  fish-cultural  establishment  of  Bonzey, 
wrote  from  Epinal: 

"Duringla8tyear{l883)  we  received  ft«m  the  Acclimatization  Society 
some  eggs  of  Halmo  namayeuah,  8.  fontinalis,  8.  aalar  subsp.  sebago, 
Ooregonus  aWm,  and  C.  marfena.  These  eggs  were  in  very  good  condi- 
tion and  batched  well,  in  the  proportion  of  80  to  100,  with  the  exception 
of  the  landlocked  salmon  which  gave  only  50  to  100.  The  fry  of  the 
two  kinds  of  Coregonvs,  aftertbe  sacs  were  reabsorbed,  were  distributed 
in  the  fish-pond  of  Bonzey,  which  is  supplied  by  the  brook  of  Avifere 
as  welt  aa  by  the  waters  of  the  Moselle  Biver,  and  whose  maximum 
depth  is  15  meters  [49}-  feet].  Moreover,  we  succeeded  in  raising  a  hun- 
dred of  each  of  these  two  species  on  the  hatching  tables  by  means  of 
little  fly  larvae,  microscopic  insects,  and  finely  strained  beefs  brains. 
These  fry  were  kept  in  a  basin  1^  meters  deep,  and  have  attained  a 
length  of  d  centimeters  [3^  iuches,  about]. 

"  The  yonug  of  Salmo  namayemk,  Salmo  fontinalis,  and  landlocked 
salmon  were  raised  ou  the  hatcliing  tables  by  means  of  insects,  fly 
larvsB,  and  beef's  brains.  In  Juue  they  were  placed  in  breeding- 
trenches  of  tcom  4  to  6  decimeters  [about  15  to  30  iuches]  in  depth. 
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sappUed  by  rnnniDg  water,  and  their  food  has  been  coDtinaed  with 
ntiDced  horse-flesb.  The  young  of  Salmo  namoyeuih  and  8.  /onttnalu 
hare  sacceeded  well  aud  have  attained  a  length  of  from  10  to  12  centi- 
meters ;  but  the  landlocked  salmon  have  not  given  the  same  resnlt.  All 
these  fry  were  kept  daring  the  winter  in  the  lower  trenches  of  the 
hatching  a}u>Pi  ^d  in  the  spring  are  to  be  distribated  in  the  outside 
basins  and  ^^served  at  the  establishment.  Last  automu  we  noticed 
that  the  males  were  full  of  milt,  but  that  the  females  had  no  eggs ;  be- 
sides many  females  have  died.  There  are  still  sixty  of  tiiese  try  which 
weigh  th>m  250  to  30O  grams  [about  8}  to  10}  ounces  avoirdupois],  and 
we  will  try  to  keep  them  for  reproduction,  if  possible. 

<'  In  1882  we  distributed  Home  fry  ^m  little  Fera  of  the  Lake  of 
Constance,  in  the  fish-pond  of  Bouzey,  aud  we  had  this  winter  the  satis- 
faction of  catching  ^>ecimeDS  from  18  to  22  centimeters  in  length. 

"  I  avail  myself  of  this  letter  to  ask  the  Society  to  send  ns,  if  it  is 
possible,  some  eggs  of  Salmo  quinnat,  S.  uamaycush,  and  8.  /onHjuUia,  in 
ordu'  to  distribute  the  ft-y  in  the  fish-pond  of  Bonzey  and  in  the  reser- 
vations of  the  Moselle,  while  preserving  a  few  of  each  speuies  at  the 
establishment."    [SuUetin,  March,  1884,  p.  397.] 

Salmon. — Mr.  Bartet,  chief  engineer  of  bridges  and  roads,  gave  the 
following  aceonntofresnltsobtainedfromeggsoftbe  different  species  of 
salmon  which  were  distributed  by  the  Society  and  placed  for  hatchingin 
the  nqnariam  of  Trocad^ro : 

"Sixty  per  cent  of  the  eggs  were  successfully  hatched.  The  food 
which  was  given  the  fry  at  the  beginning  was  mad-worms  chopped  fine 
and  afterwards  whiteflsh,  also  chopped  floe.  Their  growth  has  not 
been  rapid ;  and  the  young  fish  are  yet  in  the  inclosed  water,  aud  have 
not  been  set  free  in  the  river.  During  the  first  four  mouths  aft«T  the 
hatching  we  lost  many  of  these  fish,  and  now  only  a  tenth  part  remains. 
Before  placing  them  in  one  of  the  aquarium  troughs  and  taking  them 
oat  of  the  hatching  apparatus,  we  kept  them,  for  about  two  months,  in 
an  intermediate  basin  5  decimeters  in  depth,  with  a  bottom  of  pebbles. 
The  less  mortality  was  produced  in  the  batching  apparatus. 

"  That  apparatus  consists  of  eight  troughs  placed  in  a  row  one  above 
the  other,  each  trough  being  50  centimeters  long  by  20  centimeters 
wide  and  15  centimeters  deep,  whose  inner  walls  are-sheets  of  glass  her- 
metically sealed.  It  is  itupplied  by  water  firom  the  Vanne,  which  is  pre- 
viously filtered  through  a;  sponge  contained  in  a  terracotta  pot,  tb}m 
which  the  discharge  is  about  150  liters  an  hour.  The  eggs  were  placed 
on  screens  formed  of  a  framework  of  wooit  and  a  rod  of  glass. 

"  The  hatching  is  conducted  normally ;  that  is  to  say,  it  takes  place  in 
about  six  weeks  after  impregnation,  and  the  reabaorption  of  the  umbili- 
cal sac  occupies  the  same  time.  The  temperature  of  the  water  is  kept 
at  between  9  and  lOo  C  [about  50°  F.].  The  surviving  fish,  put  to- 
gether in  a  common  trough,  are  in  good  health."  [Bulletin,  March,  1884, 
p.  308.] 
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Br  B.  VHBIBTEHSEH.' 

The  foot  that  prehietorio  hooks  are  bnt  Beldom  noticed  in  maseoms 
is  not  owing  to  their  rare  occnrrence  or  rare  discorery,  bat  to  their  small 
size  and  to  their  appearance,  which  is  not  apt  to  strike  the  eye ;  pos- 
sibly, also,  becanse  they  closely  resemble  other  implements  and  are 
therefore  easily  confounded  with  them.  Tbennmber  of  nndonbted  fish- 
hooks, however,  is  large  euonghto  show  that  angling  is  one  of  the  most 
ancient  occupations. 

The  oldest  fishing  implements,  however,  coirespond  very  little  to  the 
□ewer  idea  which  we  connect  with  the  word  '*  fiah-hook."  As  long  as 
no  metal  was  employed  there  was  no  material  firom  which  a  real  hook, 
answering  to  our  ideas  of  the  same,  coald  have  been  made ;  there  was 
moreover  no  type  of  snch  an  implement.  On  the  other  hand,  the  idea 
was  readily  saggested  that,  if  flsb  could  be  canght  by  means  of  a  har- 
poon fosteoed  to  a  line,  wilhont  infiicting  a  mortal  wound,  the  same  ob- 
ject might  be  reached  in  a  still  more  satisfactory  manner  if  the  fish 
could  be  caused  to  swallow  a  harpoon  or  arrow-head  fastened  to  a  line. 
Angling  is  therefore  of  more  ancient  origin  than  net-flshiug.  The  oldest 
hooks  which  have  been  found  are  shaped  like  an  arrow-head,  having 
one  and  sometimes  two,  three,  or  more  smaller  or  larger  well-pointed 
beards.  The  maseam  of  the  Antiquarian  Society  of  Prussia,  in  Kouigs- 
h^Si  possesses  a  number  of  such  hooks.  All  these  hooks  show  very 
oarefnl  workmanship,  and  are  of  such  slender  form,  so  well  adapted  to 
the  nature  of  the  material  (bone  or  horn),  as  to  iavor  the  sapposttion 
that  this  article  has  been  in  geoeral  use  for  some  time,  aud  has  gradu- 
^ly  nndergoDe  various  improvements.  These  implements  date  &om  the 
Neolithic  Age  (second  period  of  the  Stooe  Age),  and  their  enormous 
size  will  convey  an  idea  of  the  size  of  fish  caught  in  those  times.  A 
similar  implement  from  the  same  period  is  preserved  in  the  Boyal  Mu- 
seum at  Dresden,  but  its  shape  so  closely  resembles  that  of  an  arrow- 
head that  it  is  impossible  to  distinguish  it  from  this. 

Hooks  made  of  dint  are  very  rare.  Two  which  have  been  found  in 
the  Swedish  province  of  Sk&ue  furnish  ample  proof  that  the  Scandi- 
navians were  likewise  acquainted  with  angliug  at  a  verj'  early  period. 
Frequently  small  fiiut  splinters  having  a  bent  point  are  found,  showing 
evidences  of  workmanship  which  in  some  cases  were  evidently  meant 
to  be  tied  to  a  handle  at  their  thick  end,  and  which  probably  in  this 
way  have  served  as  hooks.  An  implement madeofboru  and  preserved 
in  the  Kbnigsberg  Museum,  above  referred  to,  also  favors  this  expla- 

'"Zar  Oe$fhic]ita  dn  AagelhaktBt,"  in  Dtuleohe  FUcAerei-Ztitung,  Tr«D8lat«d  by 
HitRMAM  Jacobso-s-,  Vol.  IV,  Km.  13  and  15,  Stettio,  Uaich  22  and  April  13, 1381. 
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nation.  It  will  not  eeetn  straoge  that  implemeats  of  bo  unassuming  a 
character  but  rarely  find  tbeir  way  into  oar  musenms.  The  fact,  how- 
ever, tbat  angling  has,  till  within  a  comparatively  recent  period,  been 
the  favorite  mode  of  fishing,  mach  tnoro  so  than  net-fisbing,  finds  farther 
proof  in  the  circumstance  tbat  iu  the  houses  of  the  lake-dwellers  at 
Scbossenried  numerons  remnants  of  pike  and  of  SiUirvt  glanit  have  been 
found,  bat  none  of  any  other  fiah. 

A  second  and  entirely  different  form  of  books,  shaped  like  a  weaver's 
sbuttle,  was  known  in  very  andent  times;  the  central  portion  was  con- 
nected with  the  line,  and  thereopou  entirely  eoreloped  iu  the  bait,  so 
the  fish  might  swallow  it  whole.  This  method  has  still  been  preserved 
in  some  parts,  where  eels  are  caught  by  means  of  a  daming-aeedle  &8t- 
ened  to  the  line  aud  almost  hid  iu  the  bait. 

There  has  been  a  steady  development  from  the  arrowhead  to  the  real 
bent  book,  as  is  shown  by  an  implement  which'  is  preserved  iu  the 
museum  of  the  "Society  for  Pomeranian  History  and  AutiQuity"  at 
Stettin.  This  rare  piece  was  found  imbedded  14  feet  deep  in  marl  near 
Beddies,  district  of  Bammelsbarg,  in  Pomerania.  Its  material  is  bone, 
and  at  its  inner  bend  the  marrow-side  of  the  bone  is  laid  bare,  showing 
tbat  the  bone  was  not  sawed  lengthwise  bat  crosswise.  This  gave  to 
the  implement  a  mncb  greater  degree  of  darability,  and  produced  the 
outlines  of  its  form  at  the  very  beginning  of  the  work. 

Even  the  doable  book  was  employed  before  metals  came  into  use. 
Such  a  double  book  was  made  from  the  antlers  of  a  stag,  and  found  in 
one  of  the  habitations  of  the  lake-dnellers  iu  Switzerland.  At  first 
sight  it  presents  the  appearance  of  grotesque  clamsiuess,  bat  on  cloeei' 
observation  it  is  seen  tbat  the  hollows  (especially  the  one  on  the  right 
side)  are  a  pretty  exact  facsimile  of  a  modem  hook.  It  will,  therefore, 
not  seem  improlMible  that  the  eccentric  position  of  the  cent«r  of  gravity 
was  not  accidental  but  inteutioual.  Only  the  right  book  is  pointed,  itH 
form  being  better  adapted  to  its  purpose,  and  having  a  tendency  to  tarn 
upward ;  that  is,  it  is  better  calculated  for  catching  fish ;  while  Che  left 
hook  was  probably  intended  for  fastening  the  bait. 

We  have  more  hooka  from  the  Bronze  Age,  which  in  Eastern  Germany 
extended  to  the  fourth  and  fifth  centuries.  Their  material  being  more 
pliable,  they  assume  lighter  and  more  slender  forms ;  tbey  have  as  yet 
no  beard;  but  artificial  bait,  though  in  its  simplest  form,  seems  to  have 
been  employed  at  that  early  time.  The  Historical  Mnsenm  at  LUbeck 
possesses  some  hooks  which  are  made  of  thin  bronze  leaves  with  very 
sharp  points.  They  have  probably  served  as  small  metal  fish.  I  am  iu 
doabt,  however,  as  to  the  use  of  the  holes  found  iu  pairs  in  some  of 
them.  It  seems  all  the  more  probable  tbat  these  implements  are  arti- 
ficial bait  shaped  like  fish,  as  some  of  the  Soath  Sea  Islanders  were  in 
the  habit  of  employing  artificial  bait  even  before  they  knew  the  use  of 
metal.  Id  the  collection  above  referred  to  there  is  an  implement  of  this 
kind  consisting  of  a  long  and  narrow  piece  of  mother-of-pearl,  to  which 
a  book  made  of  honi  is  tied  firmly. 
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Tbe  oldest  iron  hooks  known  are  tbose  firond  in  tbe  raiDpsrt«  of  Old 
Lilbeok.  As  Old  LUbecfe  was  sorprlsed  and  entirely  (teotrofed  by  Boce, 
Prince  of  BUgen,  in  113$,  and  as  the  b«w  city  was  not  bnilt  in  tAe  same 
place,  the  period  ft^m  which  these  boobs  date  is  well  defined.  The 
smaller  of  tbe  two  is  evidently  much  older  tban  the  lar^,  and  tbe 
properties  of  tbe  metal  have  been  so  little  utilized  aa  to  justify  the  anp- 
position  that  this  hook  dates  fyom  the  beginning  of  tbe  Iron  Age,  while 
tbe  larger  isclearly  of  much  morerecentdate.  Here  we  find  well-known 
forms  reminding  os  of  tbe  books  which  we  ased  in  oar  bi^hoofs  days. 
There  is,  of  course,  aa  yet,  a  great  difibrence  between  these  books  and 
those  found  in  tbe  ramparts  of  (Md  Liibeck,  for  even  the  most  inexperi- 
enced boy  woold  hardly  nae  such  gigantic  hooks,  and  even  in  those  days 
so  clumsy  a  beard  would  have  been  langhed  at;  bat  aa  to  Its  general 
plan  this  book  does  not  differ  much  ftvm  the  well-known  boobs  formerly 
ased  in  tiermany. 

I  will  mention  an  old  darre  which  was  found  near  Alt-BUesdorf,  dis- 
trict of  Ober-Barnim,  and  now  in  the  collection  of  Mr.  Wallbanm  in 
Sttcow.  It  baa  the  size  and  abape  of  a  tablespoon  without  a  handle,  but 
is  quite  flat,  and  made  of  copper.  At  tbe  broad  end  there  is  a  hole  for 
tho  line,  while  the  pointed  end  is  inclosed  by  a  shuttle-shaped  doable 
copper  cover  (resembling  a  shell),  from  which  protmdea  a  medium-sized 
iron  book  of  good  abape.  SiKton  and  hook  are,  therefore,  firmly  con- 
nected by  this  cover  by  means  of  three  pegs.  This  implement  very 
closely  resembles  the  spoon-shaped  darres  which  are  still  in  common 
ase. 

The  merit  of  having  fashioned  books  fjrom  steel,  according  to  rational 
principles,  and  answering  manifold  purposes,  belongs  nndoubtedly  to 
the  English.  Max  von  dem  Borne  has  described  these  books  in  his 
well-known  work  "  Angelfiaoherei^  (Line  fishing)  in  the  most  exhaustive 
manner.  During  the  year  1880  many  different  forms  of  boobs  have 
been  brought  to  oar  notice  tbrough  tbe  Berlin  Exposition.  Some  of 
these  books  have  been  developed  in  certain  localities  independent  of 
other  forms,  while  some  are  tbe  artificial  products  of  indnatry,  and  have 
been  tbrown  into  the  market  to  await  tbe  verdict  of  tbe  fishing  public. 

Among  tbe  boobs  peculiar  to  certani  localities  I  first  mention  the 
Japanese  hooks.  These  have  very  small  beards,  and  are  made  of  thin 
wire,  wbicb  is  more  pliable  than  elastic;  this  is  all  the  more  surprising,  as 
the  Japanese  are  unexcelled  in  the  mannfactnre  of  ateel.  If,  therefore, 
they  give  their  books  a  certain  degree  of  pliability,  this  is  probably  inten- 
tional, and  may  perhaps  be  explained  by  the  circumstance  that  their  entire 
fishing  apparatus  is  exceedingly  fine.  In  Berlin  they  exhibited  rods 
measuring  6  meters  in  length,  with  a  very  thin  point,  and  a  line  which 
throughout  its  entire  length  has  only  the  thickness  of  a  thin  horsehair. 
At  tbe  first  glauce  it  will  be  seen  that  these  books  are  entirely  original, 
and  considering  the  very  high  degree  of  development  to  which  line-fish- 
ing has  attained  in  Japan  it  cauuot  bedoabted  thattbeae  various  forms 
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are  carefally  adapted  to  certain  definite  pnrpoBCB.  If  we  only  knew 
tbeae  parposea  we  would  andoubtedly  learn  much  Ihim  the  Japanese- 
MoDy  of  these  forms  have  been  adopted  by  Bnglish  manafactarers. 

The  artifioisl  fly  also  has  goue  through  a  coarse  of  derelopment  in 
Japan  entirely  pecntiar  to  that  coantry.  Those  which  were  on  exhibition 
ID  Berlin  ooosisted  of  hooks  of  the  smallest  kind  given  in  onr  illQBtration; 
the  head  is  of  brass,  perfectly  round,  with  a  diameter  half  that  of  the 
width  of  the  book,  the  body  is  either  red,  black,  or  gold  colored,  or  has 
all  three  colors.  From  the  bead  six  ut  eight  .brown  hairs  run  along  the 
body,  extending  twice  its  length,  and  sarroundingiton  all  sides;  ererj*- 
tbing  about  it  displays  an  elegance  and  accuracy  of  workmanship  which 
need  not  fear  comparison  with  the  finest  English  flies. 

In  Switzerland,  In  the  canton  of  Tessin,  a  peculiar  form  of  hooks  has 
been  employed  from  time  immemorial.  They  have  no  beard,  and  an 
exceedingly  flue  and  Ion;;  point,  and  are  used  for  catching  Salmo  thy- 
mallug,  trout,  and  "  may-flsh." 

The  Ohinese  prodaoe  clumsy  imitations  of  English  hooks,  but  their 
own  hooks  are  peculiar,  having  exceptionally  small  beards,  not  on  the 
back  of  the  point,  bnt  on  the  side.  This  is  of  great  importance,  for  the 
beard  which  is  commonly  used,  and  which  is  on  the  inner  side  or  back  of 
the  point,  baa  two  disadvantages ;  in  the  first  place,  it  is  as  unfavorably 
located  as  possible  foe  the  rapid  entering  of  the  hook,  which  therefore 
frequently  does  not  catch ;  and  in  the  seoond  place,  it  is  inclined  to 
come  oat  of  itself,  for  when  it  enters,  a  hollow  space  is  creat«d  between 
the  beanl  and  the  lower  bend  of  the  hook,  which  is  prevented  from 
closing  up  by  the  portions  of  the  hook  which  snrronnd  it  on  three  sides. 
Whenever  the  person  holding  the  line  momentarily  ceases  to  pull,  the 
book  gets  a  chance  to  slip  back,  and  the  beard  but  too  readily  finds 
tbe  necessary  space  to  glide  oat  of  the  %oaud  without  catching  any- 
where, especially  when  tlie  parts  where  the  hook  bus  entered  are  lean 
and  possess  bnt  little  elasticity,  as  is  the  case  with  the  pike.  But  if 
the  beard  is  placed  more  or  lees  on  tbe  side  of  the  point,  this  offers 
the  important  advantage  that  tbe  beard  does  not  hinder  the  entering 
of  tbe  |>oint;  tbe  hollow  apace  referred  to  above  will  also  be  created, 
bnt  it  is  not,  as  in  the  common  books,  between  the  beard  and  the  beud 
of  tbe  book,  bat  on  the  side  of  the  latter,  aud  is  couseqaeiitly  less  in- 
clined to  close  np  immediately.  The  point  of  the  beard,  moreover,  does 
not  lie  right  over  tbe  center  of  the  hollow  space,  but  close  to  its  edge. 
Even  if  the  hook  shonld  slip  back,  the  beard  will  always  keep  close  to 
tbe  edge  of  the  woand,  and  will,  in  most  cases,  fasten  itself  somewhere, 
tbas  preventing  the  hook  &om  slipping  out  entirely.  Placing  the 
beard  at  the  side  of  tbe  point,  therefore,  offers  two  decided  advantages, 
without  having  a  single  disadvantage;  and  it  is  really  surprising  tbat 
mannCMtnrera  have  not  given  more  attention  to  this  matter. 

Of  new  forma  which  have  recently  been  brought  into  the  market,  the 
following  deserve  special  mention : 

1.  Longsbanks,  or  hooks  whose  handle  is  twice  as  long  as  is  com- 
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mosly  the  case.  This  secares  a  steadier  aim,  the  injurions  angle  is  de- 
creased, and  makes  a  much  longer  extent  of  gat  line  possible.  The 
place  where  the  gat  line  touches  the  point  of  the  shank  is  much  leas 
exposed  to  any  motion,  and  the  frequent  breaking  of  the  gut  at  this 
point  is  avoided.  These  hooks,  liowever,  are  as  a  general  rule  only 
suited  to  such  but  as  will  cover  the  entire  shank.  It  certainly  speaks 
well  for  these  hooks  that  they  were  almost  simaltaneonsly  adopted  both 
in  England  and  America. 

2.  Warner's  needle-eye  hooks.  The  new  catalogue  of  J.  Warner  & 
Sons,  Redditch,  shows  a  whole  series  of  differently  construct«d  spring 
double  hooks  (eight  in  number).  Other  hooks  of  this  kind  have  been 
known  in  Germany  for  some  time;  a  hook  of  a  particalarly  practical 
constractioD  was  exhibited  at  Berlin  by  the  firm  of  Bradford  &  Anthony, 
of  Boston,  Mass. 

The  same  firm  has  introdaced  a  hook  which  substitutes  an  entirely 
new  principle  for  the  beard.  As  the  tongae  which  takes  the  plac«  of 
the  beard  acts  like  a  spring,  the  mouth  of  the  fish  wilt,  in  biting,  slip 
past  the  point  of  the  tongue,  almost  without  meeting  with  any  resist- 
ance, and  firom  that  moment  any  loosening  of  the  hook  by  accident  be- 
comes impossible.  Unless  something  tears  or  breaks,  the  fish  is  hope- 
lessly caught.  The  considerable  angle  of  this  hook  will  give  no  trouble, 
considering  the  ease  with  which  the  slender  point  enters ;  in  fact,  it 
proves  an  advantage,  because  the  catching  capacity  of  the  hook  is 
thereby  considerably  increased.  The  principle  underlying  this  hook  is 
doobtlesB  very  ingenious,  and  onless  anforeseen  difficaldes  hinder  its 
practical  application,  we  probably  stand  at  the  threshold  of  a  new 
epoch  in  the  history  of  the  fish-hook. 


Br  BIA  BSHALL  McDONALD. 

There  was  received  to-day,  by  express,  from  Qapt.  J.  W.  Sampter, 
Big  Spring,  Boanoke  County,  Virginia,  a  California  trout  weighing, 
when  fresh,  about  10  ounces.  This  was  taken  in  Boanoke  Kiver  in  the 
vicinily  of  Big  Spring,  and  is  one  of  50  planted  tberein  in  July,  1S83, 
having  been  hatched  at  Wytheville,  Va.,  in  Mu<cb,  1882,  from  eggs 
taken  at  Baird  S  tation,  California,  and  forwarded  by  express  to  Wythe- 
ville. 

Captain  Snmpter  states  that  this  is  the  third  trout  taken,  the  others 
having  been  returned  to  the  river.  He  says  there  are  a  great  many 
small  ones,  about  an  inch  long,  in  the  branch  and  the  pond,  running  in 
schools  of  10  or  15  each. 

Washinqtoh,  D.  C,  June  16, 1884. 
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■4S^THB    FISH    mV    LAKE    OHAnPLAIPF. 

Br  C.  HART    KICRRIAIH,  Iff.  D. 

[From  a  letter  to  Forest  aod  Stretun,  published  February  22, 1883.]  i 

The  principal  market  flsh  of  Lake  Champlatu  are: 

Perch,  Perca  americana,  Scfarauok. 

Wall-e;ed  pike,  Stisostedium  ritreum  (Mitcb.)i  J-  &  0. 

Black  bass,  Mwn^terus  salmoidea  (Lac.),  Heuahall. 

Pickerel,  Esox  lueiug,  L. 

Lake  shad,  Coregonus  elupei/ormig  (Mitch.),  MilDer. 

Mullet,  MyzoBtovia  macrolepidotum  (Le  S.},  Jord. 

Bull-poat,  Amiurua  rulgarU  (Thomp.),  Nelson. 

Eel,  Anguiila  roitrata  (Le  8.),  DeKay. 

Stargeou,  Aoipenaer  rt^ieundus,  Le  Sueur. 
The  above  liat  is  not  supposed  to  inclade  all  the  food-flshes  of  the 
lake,  but  those  that  axe  commonly  sold  in  the  markets.  Of  these,  the 
pike,  black  base,  pickerel,  and  "lake  shad"  are  by  far  the  most  im- 
portant, each  averaging  ftom  3  to  6  pounds  io  weight,  and  retailing  at 
Plattsbnrg  for  12}  cents  per  pouad.  A  few  bass  are  taken  with  the 
hook  and  line  and  some  are  speared;  with  this  important  exception  all 
the  market  fish  are  caught  in  uets. 

What  is  here  known  as  "lake  shad"  isatmewbite&sh,  equal  in  every 
respect  to  the  whitefiah  of  the  Great  Lakes.  How  it  came  by  its  local 
name  I  cannot  imagine,  unless,  beuaube  of  its  superior  flavor  and  the 
absence  of  shad  in  Lake  Gbamplaiu,  the  early  iuhabitants  thought  they 
would  do  it  honor  by  giving  it  the  name  of  the  most  esteemed  of  the 
food-fishes  of  the  world.  It  frequently  attains  the  weight  of  S  pounds, 
and  individnals  are  sometimes  taken  that  turn  the  scales  at  10  and  even 
12  pounds. 

The  ])erch  are  small  and  sell  for  10  cents  per  dozen.  The  mullet 
averages  from  2  to  0  iiounda  in  weight,  though  sometimes  growing  to 
be  much  larger,  and  retails  for  6  cents  per  pound  at  Plattabarg.  The 
bull-pout  weighs  a  ponnd  or  a  little  over,  and  sells  for  8  cents  per 
pound,  dressed,  or  20  cents  per  dozen  fish,  undressed.  The  eels  average 
firom  2  to  5  pounds,  and  sell  for  20  to  50  ceuta  a  piece. 

The  sturgeons  weigh  fi-om  20  to  100  pounds  each,  and  bring,  at  Platts- 
bnrg, 10  cents  per  pound,  dressed,  and  8  cents  undressed.  Many  are 
spe-ared  every  spring  when  they  ascend  the  river  to  spawn.  They  ran 
up  the  Missisqnoi  with  great  regularity  about  the  24th  of  May,  bnt  the 
dam  at  Swanton,  Vt.,  prevents  them  from  reaching  their  old  spawning- 
beds  ;  hence,  after  remaining  less  than  forty -eight  hours,  they  return  to 
the  lake.  Whether  the  spawn  is  deposited  ou  their  way  out  1  have  been 
unable  to  ascertain.  On  the  24th  of  May  last,  a  miller  speared  one  froni 
the  bridge  at  Swanton  that  weighed  38}  [tounds,  measured  6  feet  1  inch 
in  length,  and  coutaineil  a  bucketful  of  spavn.  Several  others  were 
killed  in  the  shallow  rapids  nnder  the  bridge  at  this  time.    The  next 
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morning  etnrgeon  were  seen  sporting  *'like  porpoises"  in  the  deeper 
water  below,  after  which  they  immediately  returned  to  the  lake.  They 
ocoar  at  Swanton  with  snch  sarprising  regnlarity  that  many  of  the  in- 
babitants  keep  spears  id  Teadiness  for  them,  and  I  am  told  tiiat  they 
rarely  vary  more  than  a  day  or  two  in  the  time  of  their  appearance. 

The  only  flah  markets  of  auy  importance  on  Lake  Champlain  are  at 
Barlington,  Vt ,  and  Plattsbnrg,  TS.  Y.,  the  fish  selling  for  a  trifle  leas  on 
the  Yermout  side.  The  hotels  dp  sot  generally  patronize  the  markets^ 
but  porchase  direct  fh>m  the  flshermen.  Practically,  all  the  fish  are 
taken  in  Det«,  and  those  caught  afterthe  latter  part  of  April  come  mostly 
from  certain  parte  of  Grand  Isle,  which  belongs  to  Vermont.  In  March. 
and  April  seines  are  set  to  catch  the  fish  npou  and  on  their  way  to  the 
spawning- beds.  Last  spring  (1882)  there  were  six  large  seines  in  the 
Missisqnoi  Biver  below  Swanton.  Few  escape  to  deposit  their  spawn. 
Tbe  same  method  is  practiced  in  other  rivers,  and  I  am  credibly  informed 
that  for  a  period  of  six  weeks  each  spring  from  30  to  40  barrels  of  fish 
are  shipped  daily  from  the  north  end  of  Lake  Champlain  alone.  Host 
of  them  go  to  New  York.  Inqniries  at  Rouse's  Point  disclosed  the  sig- 
niflcant  &ct  that  an  average  of  26  to  30  barrets  pass  through  that  place 
daily  "  for  a  period  of  at  least  five  weeks  in  the  months  of  March  and 
April."  In  the  spring  of  1878,  20,000  pike  died  in  a  small  pond  in 
which  they  were  placed  to  await  '*  a  raise  "  in  the  market  inioe. 

LoODBT  ObotS,  N.  T.,  .Psftmary  16, 1883. 


Um^-A  I.AN9K.«CKa»  SALBttN  «A1)«HT  IN  ■■■■  CAIf  AI.. 

By  UTATTS  T.  IXM»MI8. 

[From  ft  letter  tQ  Prof.  S.  F.  Baird.] 

Ihavejnst  received  aline  from  Oapt.  L.  A.  Beardslee  inclosing  yours 
asking  aboQt  the  "Oaliforniasalmon"  canghthere.  The  fish  was  caught 
in  the  Erie  Canal  at  this  place,  and  was,  according  to  Seth  Oreen,  a  land- 
locked salmon.  A  large  number  of  landlocked  salmon  were  placed 
within  two  or  three  years  past  upon  tbe  headwaters  of  the  Moose  Biver,. 
and  tbe  way  here  from  there  is  easy. 

,  A  large  number  of  Galifbmia  salmon  were  placed  in  the  Mobawk  at 
this  place  ten  or  more  years  ago,  and  so  for  as  I  know  were  never  heard 
from.    If  they  visited  the  sea  tbey  oould  not  get  back,  as  Cohoes  Falls- 
stands  in  the  way. 
LlimiE  FJOlMf  N.  Y.,  Mof/  28, 1884. 
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1»»^«N    THE 

BOtI 

-^    By  SILAS  ST£ABN8. 

[From  tetters  to  Prof.  8.  F.  Baird.] 

I  can  fnroish  bat  a  geaeral  idea  of  the  position  of  tbe  Gulf  flshiog- 
grooDcls.  We  have  onr  coarses  and  exact  spots  to  go  to,  but  I  do  not 
think  that  in  so  general  a  search  as  the  Albatross  proposes  to  make 
tbey  vonid  be  of  mnch  nse. 

Onr  experience  has  been  that  wherever  there  is  rocky  bottom  there 
is  good  fishing.  So  far  we  have  found  none  below  40  fathoms,  when 
the  rocks  end  and  the  mnddy  bottom  begins.  Onr  present  flsbing- 
groands  ezt«nd  along  the  edge  of  deep  water,  t.  e.,  40  fathoms  from  a 
point  southwest  Ihtm  Fensacola  light  to  the  neighbOThood  of  sontb  from 
Cape  Saint  George.  Inside  of  this  belt  are  Dnmerone  smaU  gnllies  con- 
taiQing  coral,  bat  they  are  nearly  fished  oat  and  are  rather  hard  to  find. 
In  our  range  the  inshore  spots  are  most  namerous  in  17  fathoms  soath 
from  Phillips,  or  Ocala  Inlet.  Everywhere  soath  of  Cape  Saint  George 
good  bottom  is  found  closet  to  the  shore,  in  fact  within  2  or  3  miles  of 
it.    As  can  be  seen  from  a  chart  it  extends  mnch  brther  off. 

In  this  section  rocks  occnr  in  ridges  and  knots  rather  than  in  gnllies, 
and  the  foana  is  largely  different.  I  think  that  the  character  of  the 
fisbing-gronndsof  the  coast  would  be  well  illnetrated  by  examining 
along  the  following  conrses :  Starting  jnst  north  of  Key  West  in  lati- 
tude 240  50/  N.,  longitude  82°  W.;  steer  northwest  136  miles,  then 
going  gradoally  from  the  inshore  to  the  offshore  grounds;  then  turn 
inshore  northeast  half  east  to  reach  the  gronper  grounds  in  7^  fathoms,  at 
a  point  mnch  fished  by  the  Key  West  smacks.  From  this  point,  if  the 
coast  is  followed  by  steering  northwest  by  north  66  miles,  many  of  the 
groands  as  far  as  Anclote  Keys,  of  probable  ftitnre  ase  to  Lampa  and 
other  places  near  by,  would  be  foand ;  then  steer  west  by  north  half  north 
117  miles  to  go  over  the  groands  lying  off  Cedar  Keys  and  to  reach  the 
eastern  limit  of  the  Fensacola,  Mobile,  and  New  Orleans  fisheries.  As 
before  stated,  west  of  this  point  it  is  only  necessary  tornnalongthe  edge 
of  deep  water  to  gain  a  good  ideaof  the  bottom,  the  fishes,  &c. 

There  is  an  area,  marked  doubtless  on  most  of  the  charts,  in  longitude 
88°  W.,  latitude  29°  JS*.,  which  we  think  is  shoal  and  would  famish  good 
fishing.  If  it  is  found  to  be  what  we  suppose,  it  would  be  very  oonven- 
ien  t  for  the  ITew  Orleans  vessels.  We  are  interested  to  learn  the  results 
of  experiments  with  trawls  in  these  waters. 

PbnsACOLA,  Fla,,  December  7,  1883. 

Ball.  F.  S.  P.  C,  84 19  „^,„^^,  ,^  GoOglc 
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Ekd  Snappebs  and  Pompano. — I  send  by  express  to-day  a  little 
box  containing  a  bottle  of  fine  sand-wormR,  a  bottle  of  sponge-like  staB 
which  the  red  snappers  are  dow  feeding  apon,  and  a  few  of  the  pompano 
■shells.  DoriDg  the  past  month  the  red  snappers  have  not  been  bitiog 
'well,  being  filled  with  this  spongy  matter.  We  have  not  noticed  the 
■same  kind  of  food  in  snch  abandonee  before  this,  and  I  have  had  a  good 
■chance  to  observe  such  things.  A  short  time  ago  I  had  examined  450 
large  snappers'  stomachs,  and  in  only  one  case  fonnd  anything  bnt  the 
matter  that  I  am  sending.    Snappers  are  rapidly  becoming  scarce. 

The  "pompano  shells  "are  the  Cavorite  food  of  the  pompano.  It  is  in 
puranitof  them  that  the  fish  come  in  shoal  water  along  the  sea  beaches. 
The  fishermen  claim  that  when  these  sheila  wash  ashore,  pompano  are 
present  We  are  getting  pompano  and  other  shore  fishes  from  Tampa 
and  vicinity.  Other  kinds,  like  the  bluefish,  have  not  appeared  this 
winter,  bnt  I  thinlt  they  will  come  back  some  time. 

Pensaoola,  Fla.,  Mareh  8, 1884. 


■SI.-A  CAI.IF9BNIA  KAIiNOIV  TAKBMIfll  XAHK*  BITBIt. 

Br  W-  BirSSELL  ROBIMSOH. 

[From  a  letter  to  H.  McDonald.] 

It  gives  me  pleasure  to  report  to  yon  the  capture  on  the  16th  instant, 
about  20  miles  below  the  city,  in  a  herring-seine,  of  a  California  solmoD 
of  9  pounds'  weight  The  fish  was  kept  for  me  several  days,  bat  the 
messenger  not  finding  me  it  was  cut  np  and  sold  in  the  market.  The 
fisherman  bringing  it  to  market  did  not  know  what  it  was,  bat  it  was 
recognized  by  a  fish-dealer  who  purchased  it  for  $1.  This  dealer  is 
familiar  with  salmon,  as  he  very  often  g^ts  on  order  small  lots  of  the 
Atlantic  salmon  frozen  from  New  York  dealers.  The  pink  fieeh  and&t 
condition  is  mentioned  by  a  gentleman  who  bought  a  part  of  it,  and 
the  remains  of  the  head  place  beyond  doubt  the  fact  of  its  being  a  sal- 
mon. I  do  not  know  whether  it  was  male  or  female.  It  appears  to  me 
highly  improbable  that  the  only  salmon  entering  the  river  should  he 
«aught,  and  I  have  high  hopes  of  others  being  reported.  I  have  seen  all 
the  important  dealers,  and  offered  controlling  price  for  any  other  that 
may  come  in.  I  hope  to  send  you  a  fresh  specimen  on  ice.  May  not 
climatic  or  other  causes,  as  yet  not  understood,  be  the  reason  for  each 
a  long  delay  in  the  return  of  the  fish  from  the  sea.  Mr.  Palmer  and 
our  association  are  very  much  cheered.  It  is  a  pleasant  break  of  the 
monotony  that  has  hang  over  the  James  Bivet  salmon  question  for 
these  many  years. 

ErCHMOMD,  Va.,  May  26,  1884. 
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■Sa^THANKS  «V  TBE  EXBCVTIVB   COMMITTBB  OV  THE   LONDVH 
■KITBBfllATIOlifAl,  VfBHBBIEI  BXHIBITION  B*B  THE  PABTIOIPA- 

TlOIf  BT  THE  DNITBD  RTATEH. 

Br  MAMIES  BV88£LL  LOWEU.. 

[Dispatch  No.  666,  to  Hon.  F.  T.  FrellDghayMD,  8mi«Ut7  of  SUW.] 

I  take  great  pleasure  id  traosmitting  herewith  a  copy  of  a  letter  ad- 
dressed to  me  by  tbe  chairmaD  of  Che  exeoatire  committee  of  the  great 
International  Fisheries  Exhibition,  London,  1883,  requesting  me  to 
couvey  to  the  Government  of  the  United  States  liie  special  expreestoo 
by  His  Boyal  Highness  the  Prince  of  Wales,  by  the  president,  and  the 
members  of  the  executive  committee,  of  their  gratitude  for  the  admira- 
ble manner  in  which  our  GoTenuneut  has  so  effectively  and  generously 
responded  to  the  appeal  for  co-operation  in  the  past  exhibition. 

I  am  also  requested  to  bring  to  the  notice  of  the  Government  of  the 
United  States  the  valuable  services  of  Professor  Goode  and  other  gen- 
tlemen in  organizing  the  American  section  ot  tbe  exhibition  and  in  the 
jury  department. 

Leoation  of  the  United  States, 

London,  yovember  19,  1883. 

letter  FBOM  UB.  EDWARD  BIREBEOE,  OHAIBMAK,  TO  MR.  LOWEIX, 
NOTEUBEB  16,   1883. 

I  am  desired  by  Hia  Boyal  Highness  the  Prince  of  Wales,  the  presi- 
dent,  and  by  the  members  of  the  executive  committee  of  the  Interna- 
tional Fisheries  Exhibition  to  request  your  excellency  to  convey  to  the 
Government  of  the  United  States  the  special  expression  of  tlieir  grati- 
tude for  the  admirable  manner  in  which  the  Government  of  the  United 
States  has  so  effectively  and  generously  responded  to  the  appeal  for 
co-operation  in  the  past  exhibition. 

It  has  been  a  matter  generally  acknowledged  by  all  classes  of  the 
community  Chat  it  was  impossible  to  conceive  a  better  interpretation 
of  the  wishes  of  tbe  promoters  of  this  exhibition  than  that  so  method- 
ieally  and  so  ably  rendered  by  tbe  learned  and  experienced  staff  of 
gentlemen  who  were  charged  by  Prof.  Spencer  F.  Baird  to  give  the 
benefit  of  their  experience  and  advice  to  us.  The  rapid  organization 
and  tbe  specially  aoccessftil  arrangement  and  decoration  of  the  United 
States  court  have  been  the  theme  and  tbe  general  admiration  of  tbe 
public,  and  I  tmst  that  we  may  be  allowed  to  request  yon  to  bring 
under  the  notice  of  your  Government  the  eminent  services  of  the 
learned  Prof.  G.  Brown  Qoode,  who  has  so  worthily  and  actively  repre- 
sented the  Commission  of  Fish  and  Fisheries.  Hie  services  hare  not 
only  been  of  an  adminiatrative  character,  bnt  tbe  active  part  which  he 
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has  tftkeo  io  the  confereDC«H  and  in  the  discnaaions  which  have  taken 
place  throagboat  the  exhibition  were  acknowledged  to  be  of  very  great 
benefit  and  advantage  to  aU  those  coocerned. 

We  woald  wish  also  to  bring  nnder  yonr  excellency's  notice  tbe  ser- 
Tice  of  Che  assistant  commissioners,  Meaars.  Earll,  Bean,  Clark,  and  Cap- 
tain Oollina  and  the  gentlemen  in  charge  of  special  exhibits,  who  have 
80  ably  carried  ont  tbe  duties  intraated  to  them  by  your  Government. 

And,  ftirtber,  we  cannot  conelade  withont  expressing  one  gratitnde 
for  the  eminent  services  rendered  in  the  jnry  department,  for  the  whole 
of  the  Exhibition,  by  the  following  gentlemen,  namely,  Messrs.  Earll, 
Hitchcock,  Russell,  and  Clark,  and  also  Captain  Collins  and  Lienten- 
ant  McZiellan,  who  were  so  good  as  to  nndertake  tbe  onerous  duties  of 
the  jory  work. 

(The  great  International  Fisberies  Exhibition,  London,  1883.  Koyol 
Horticnltnral  Gardens,  Exhibition  Boad,  South  KcnsiDgton.) 

London,  Sovember  16, 1883. 


iaS^PB*P*itBB  rB*PA«ATI«Ft  OP  OATPiaH  AM  A  F*«»-nt(H. 

By  DATID  §.  JORDAN. 

[From  » letter  to  Frof.  8.  F.  Bftiid.] 

I  feel  very  favorably  iooltned  toward  the  catfish  for  the  pnrpoee  men- 
tioned. Tbe  two  best  species,  so  fHr  as  my  experience  goes,  are  Amiunu 
n^uUmu  and  A.  nuUu.  The  white  cat  of  tbe  Potomac  (A.  aOtidiu)  is 
good  looking,  but  I  have  had  no  experience  with  it  in  life. 

A.  nebulotiu  {eattu :  atraritu)  is  the  Ammon  cat  of  the  Schuylkill, 
Delaware,  Hudson,  and  the  Great  Lakes.  It  is  the  species  so  snocess- 
ftiliy  introduced  into  the  Sacramento,  and  it  is  now  daily  in  large  num- 
bers sent  to  Uie  San  Francisco  markets.  I  should  sappose  that  some 
seining  point  on  tbe  Great  Lakes  or  the  Delaware  River  would  be  tbe 
beet  place  to  get  this. 

A.  meUu  is  darker  and  grows  rather  amaller.  It  is  very  hardy  and 
grows  rapidly,  getting  its  foil  size  in  abont  three  years.  It  is  widely 
distributed,  but  I  have  found  it  commonest  where  I  was  bom^  in  tbe 
Genesee  cooutry.  I  had  these  on  the  bam,  when  a  boy,  and  reared 
them  in  a  large  tcog  pond,  fed  by  rains  only.  They  are  at  least  not  in- 
ferior to  the  other  in  hardiness  or  in  qaality  as  food. 

Of  the  larger  cats  A.  Kigrieant,  reaching  a  weight  of  2S  to  SO  poonds, 
is  probably  tbe  best.  In  the  Sonth  are  numerous  others  of  which  A, 
tuitalit,  also  a  amall  species,  seems  to  promise  most.  Bat  for  the  North 
and  for  other  coontriee,  A.  nefruIotiM  is  probably  best  worth  trying. 

IRDIANA  DnITXBSITT, 

moommgton,  Ind.,  April  30, 1884. 
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Br  TABI,ETOH  H.  BEAK. 
Camtor  of  Fiebes,  NatloiuJ  Mnseiun. 

Witb  reference  to  the  trout  receotly  received  from  Hr.  Waiter  3, 
Greenwood,  fish  and  giune  warden,  Dnbliu,  N.  H.,  I  have  the  following 
commanication  to  make :  Tfaeee  tront  have  also  been  made  the  subject 
of  a  letter  to  Mr.  Bichardson  from  Mr.  J.  H.  Kimball,  of  Hillaboroagb, 
"S.  H. ;  they  have  been  referred  to,  also,  in  tbe  Boston  Journal  of  Harob 
22,  nnder  the  title  of  "Dublin  Trout;"  and  are  also  mentioned  in  Forest 
and  Stream  of  March  27, 1884,  page  170,  second  column,  under  the  title 
"A  Peculiar  Fish." 

After  a  carefhl  examination  of  tlie  individuals  received  ftvm  Hr. 
Greenwood  1  arrive  at  the  conclusion  that  they  are  the  common  brook 
troat /(Balvelinut  fontinalis),  differing  in  no  respects,  so  far  as  I  can 
see,  from  the  usual  type  of  the  species  excepting  in  their  pale  oolora- 
tion  and  few  vermilion  spots — variations  which  I  iiave  frequently  ob- 
served in  trout  from  widely  different  localities.  In  order  to  aid  in  deter- 
mining the  species  I  record  the  following  characters  of  the  Monaduock 
I^ake  trout: 

It  is  a  Salvelifiw  without  hyoid  teeth.  The  gill-rakers  are  16  or  16 
in  number;  there  are  about  115  tubes  in  the  lateral  line,  the  number  of 
rows  of  scales  of  eourse  being  much  greater.  The  eye  equals  tbe  snout 
in  length  and  is  contained  4^  times  in  the  length  of  the  head.  The 
maxilla  reaches  a  little  beyond  the  vertical  fh>m  the  posterior  margin 
of  the  orbit  and  is  nearly  one-half  as  long  as  the  head.  Tbe  origin  of  Uie 
dorsal  is  nearly  midway  between  the  tip  of  the  snout  and  tbe  root  of  the 
upper  caudal  lobe.  The  length  of  the  pectoral  is  one-sixth  of  the  total 
withont  caudal.  Dorsal,  10;  anal,  10.  Coloration,  silvery  gray  on  the 
upper  parts,  whitish  below ;  pectorals,  ventntls,  and  anal  largely  ver- 
milion; vermilion  spots  on  tbe  sides,  few  in  number. 

Washinotob,  D.  0.,  AprU  5, 1884. 

THE  DnBLIN  TBOCT. 

[From  tlie  Boston  Jonmal  of  March  33, 1864.] 

"  The  peculiarities  of  Dublin  trout  have  caused  the  speculations  of 
anglers  and  others,  during  the  last  half  century  at  least,  and  as  the 
subject  seems  to  be  revived  by  the  Dublin  fish  wardens,  the  following 
letter  from  Professor  Agassiz,  written  about  twenty-five  years  ago,  will 
be  interesting.  After  some  male  specimens  were  sent,  as  Professor 
Agassiz  requested,  he  wrote  that  the  examination  of  them  only  con- 
flrmed  his  previous  opinion  that  the  trout  were  specifically  distinct, 
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addiDg  that  there  mnst  bo  othera  like  them  foand  elsewhere,  as  natare 
did  not  make  a  distinct  epeoies  for  one  little  locality  j  this  last  letter 
cannot  now  be  fonnd. 

Deab  Sib:  I  duly  received  the  two  specimena  of  trout  whit^  yoa 
have  forwarded  to  me.  They  reached  Oambridge  in  a  perfect  state  of 
preservation,  and  I  was  not  a  little  sarprised  on  examining  them  to 
flpd  that  they  belonged  to  an  ondeHCribed  apecies.  I  have  carefnlly 
oompared  them  to-day  wiUi  all  the  troot  ocoorring  in  the  United  States 
which  I  have  thns  fox  been  able  to  secare,  ttom  Lake  Saperior  to  Lab- 
rador, and  as  far  south  as  they  reach,  and  I  find  them  to  differ  specifi- 
cally from  all.  As  the  specimens  are  all  three  females,  I  should  be 
mavh  obliged  if  yon  would  secure  some  males  for  me.  Should  sOK^Ued 
lake  berriDg,  or  wbiteflsh,  as  they  are  also  called,  be  found  in  your 
waters,  which  I  sappoee  to  be  the  case,  I  would  be  much  obliged  if  you 
could  secure  some  of  these  for  me. 

Allow  me  to  dose  by  returning  my  best  thanks  for  the  specimens 
yoa  have  sent  me,  which  I  have  at  once  put  up  io  my  museum. — L. 


Cambbidob,  Mass.,  CMober  12. 

THE  CBIBTIRE  LAKE  TROUT. 

1  have  ezamioed  the  trout  recently  received  from  Gristioe  Lake, 
New  Hampshire,  whence  they  were  sent  by  Mr.  S.  M,  Crawford,  and 
And  them  to  be  Salvelinva  fontlnalU  (Mitch.)  Oill  &  Jor. 

Tbe  proportions  and  other  specific  characters  are  the  same  as  in  the 
Honednock  Lake  trout  recently  reported  upon,  but  the  coloration  is 
difl^reut.  The  ground  color  of  the  sides  and  upper  parts  is  a  rich 
purple,  the  sides  are  profusely  ornamented  wiih  crimson  spota,  and  the 
pectorals,  ventrals,  and  caudal,  even  now,  are  largely  snfinsed  with 
vermilion.    Another  peculiarity  of  these  trout  is  their  elegant  shape. 

WabhiUGTON,  D.  C,  April  8, 1884. 


IU.->NAKBS  OBBTBCCTITB  T*  CAJIP. 

Br  BCD.  HESSEL. 

[From  letters  to  Pro£  S.  V.  Baird.] 

During  the  past  few  days  a  great  many  snakes  have  appeared  at  the 
ponds,  many  of  which  have  been  killed,  as  follows:  August  4, 16;  Aur 
gust  5,  32 ;  August  6,  52 ;  August  7,  32 ;  August  8,  39 ;  Angnst  9,  14; 
August  10,  16;  August  11,  21.  This  makes  221  snakes  killed  in  on* 
week. 

In  the  smaller  snakes  I  found  from  9  to  15  young  carp,  and  in  tbe 
larger  ones  sometimes  over  25,  besides  undigested  skeletons  of  fish. 
They  contained  no  frogs  or  tadpoles.    We  can,  therefore,  see  that  oue 
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fflediam-sized  8nak«  devoars  40  young  ci^p  per  day,  for  they  digest  very 
qmck]y.  Tbat  vonld  make  for  225  anakesi  9,000  carp  per  day,  and 
63,000  per  week.  That  nnmber  is  correct,  sir  t  and  it  shova  that  suak&B 
are  more  injorioas  than  cranes,  herons,  and  other  birds. 

I  kill  them  by  shootiDg,  oftentimes  seeing  only  a  small  part  of  the 
head  in  the  water,  or  biding  beneath  water-ptants.  I  have  had  oppor- 
tanity  to  eei  how  tbey  catch  the  young  fish,  and  liow  they  deTonr  them. 
An  old  wall  constitutes  their  best  hiding-place.  I  often  shoot  them 
sitting  in  the  cracks  of  the  old  wall,  the  head  looking  outside,  watching 
the  poor  little  fishes. 

United  States  Carp  Ponds,  August  12, 1863. 

Angnst  16  and  16,  I  did  not  kill  any  snakes,  by  reason  of  the  low 
temperature  and  rain.  On  the  following  days  I  killed  72 :  Aagnst  17 
62;  AugnetlS,  7;  August  19,  8;  August  20, 6. 

CTnitbd  States  Cabp  Ponds,  August  20, 1883. 

The  snakes,  so  numerous  in  the  ponds  for  some  time  past,  have  almost 
wholly  disappeared.  During  the  past  five  days  I  shot  only  3,  though 
watching  closely  for  them.  Since  July  1  we  have  killed  over  900,  mostly 
by  shooting. 

United  States  Cabp  Ponds,  August  26, 1883. 

During  the  past  week  I  killed  about  150  snakes  in  the  west  pond. 
To-d^  I  killed  19.    All  had  young  carp  in  their  stomachs. 
United  States  Caep  Ponds,  September  25, 1883. 


ia«.-WnAT  nVSK-MATS  BOMBTIHBS  BAT. 

By  CUBLES  CABPENTEB. 

LPtom  a  letter  to  Prof.  S.  P.  B^rd.] 

An  old  trapper,  who  trapped  for  years  in  the  marshes  of  Sandusky 
Bay,  tells  me  that  musk -rata  usually  live  on  the  roots  and  t<^  of  water- 
plants,  bat  in  severe  winters,  when  the  water  freezes  deep,  tbey  do  eat 
fish. 

The  winter  of  1842  and  1843  I  spent  on  Put-in  Bay  Island  (South 
Bass  Isl.).  I  trapped  and  speared  a  little.  It  was  a  severe  winter.  The 
shallow  water  froze  to  the  bottom,  and  on  opening  some  houses,  I  found 
half-eaten  flsh  in  them,  which,  I  think,  were  black  base.  In  one  house 
I  found  the  remains  of  two  fish  of  good  size. 

A  few  years  ago  I  saw  a  musk-rat  on  the  ice  before  my  house,  and  on 
looking  at  him  with  a  spy.glass,  saw  he  had  a  large  fresh-water  clam 
which  he  was  trying  to  open.  Mr.  S.  G.  Goodrich  in  his  Animal  King- 
dom, page  483,  says,  "  In  winter,  when  bard  pressed,  they  sometimes 
devour  each  other,  and  when  one  is  wounded  the  others  eat  him." 

Kellev's  Island,  Ohio,  January  29, 1884. 
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Br  HCNBT  W.  ELLIOTT. 

[AlKtnwt] 

Od  Jnne  10,  1883, 1  placed  fort^  choice  goIdflBb  ya  my  pond.  Later 
in  the  Beason  the  water  became  low  Euid  bo  clear  that  the  contonr  of  the 
bottom  and  the  coDteots  of  the  pond  were  exactly  revealed.  On  AaguBt 
25  only  five  goldfish  rem»ined,bat  these  had  grown  remarkably.  So  fish 
had  been  seen  dead  or  iiijared,tboagb  the  pond  was  constantly  ander  the 
eyes  of  myself  and  &mily.  TSo  geeee,  ducks,  tortles,  water-snakes,  bit- 
terns, or  kingfishers  had  been  noticed  about  the  pond ;  and,  coDcInding 
that  the  fish  had  escaped  at  the  outlet  pipe,  I  placed  a  wire  screen  over 
it  and  dismissed  the  subject. 

Towards  the  end  of  September  I  saw  a  large  mask-rat  in  the  pond, 
bnt  the  animal  saw  me  at  the  same  time  and  iostaotly  disappeared.  Am 
I  knew  well  that  there  were  no  mask-rat  barrows  in  the  banks  of  my 
pond,  I  ooncladed  tliat  it  mnst  live  iu  a  6-inoh  tile^raiu  that  served 
as  an  inlet  pipe.  Accordingly  I  immediately  pat  a  common  steel-trap 
into  the  tile,  and  had  the  satisfaction  of  catching  the  musk-rat  a  few 
days  afterwards.  A  neighbor  told  me  that  this  was  the  destroyer  of  my 
fish,  but  I  answered  that  the  authorities  denied  a  fish  diet  to  the  musk- 
rat,  declaring  it  to  live  upon  vegetables,  grain,  and  mollnsks.  I  began 
to  think  anew  upon  the  subject,  however,  and  called  upon  another  neigh- 
bor, who  has  a  large  carp  pond.  Like  myself,  he  was  nnable  to  account 
for  the  loss  of  his  fish,  bat  on  drawing  off  his  pond  and  finding  only  one 
large  carp  instead  of  the  hundreds  he  shonld  have  had,  and  discovering 
seven  or  eight  musk-rat  holes  in  the  banks,  he  coocladed  that  these 
musk-rats  were  the  cause  of  the  destruction  and  disappearance  of  the 
fish.  I  have  since  learned  that  carp  ponds  in  Virginia,  Pennsylvania, 
and  Illinois  hbve  been  robbed  and  the  fish  destroyed  by  musk-rats. 

The  attention  of  fish-culturists  should  be  quickly  drawn  to  this  danger, 
and  the  prompt  destruction  of  the  musk-rats  may  save  much  loss  in  the 
propagation  of  carp  and  goldfish.  The  noctarnal  habit  of  the  musk-rat 
in  feeding  renders  trapping  the  only  practicable  method  by  which  to 
get  rid  of  this  pest.  A  common  steel-trap  should  be  set,  placed  auder 
the  water  at  the  entrance  of  the  musk-rat's  hole,  a  stoat  stake  being 
driven  into  the  bank  above  and  the  chain  securely  attached  to  it.  Tbe 
musk-rat  when  either  coming  out  or  going  in  is  likely  to  step  upon  the 
fiat  trigger  and  is  caught,  when  it  may  easily  be  killed.  * 

*Tbe  Anierioan  Field,  of  October  iiO,  1883,  givea  tbe  following  iuatraotions  for  ofttoh- 
iag  maak-rata: 

"Oet  half  a  dosen  of  Npwhonae'astotil-trops.  Set  them  near  the  edge  and  under  the 
water  in  ahoat  I  incb  of  water.  Put  upon  a  stick  slanting  oat  over  tbe  wiit«r  and  in 
Aon t of  tbe  trap,  apiece  of  parsnip.  Set  the  trap  ligbtlf.  Tbis  will  c%tob  every 
mnak-ntt,  they  being  -vegetable  eatera  aa  well  aa  flah  eatera." — C.  W.  S. 

.    ,Goi>;lc 
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The  hog-like  cburacter  of  carp  io  plowing  np  the  bottom  and  bauks 
of  tbe  pond,  thereby  keepiog  the  waller  maddy  and  rendering  them- 
selvBS  invisible,  enables  the  entrance  to  the  musk-rat's  bnrrow  to  he 
concealed  nntil  the  water  is  drawn  off.  The  f^  and  older  carp  stnpidly 
poke  themselves  into  these  barrows,  thne  making  themselves  an  easy 
prey  to  these  active  rodents-  When  ice  forms,  and  the  carp  settle 
nomb  and  torpid  to  the  bottom,  then,  in  my  opinion,  the  ravages  itf  the 
mosk-iat  are  meet  to  be  feared  by  the  fish-cultorist;  bat  before  tiiat 
time  be  sbonld  get  rid  of  these  pests.* 

Olevblakd,  Ohio,  November  1, 1883. 


laa — TBB  Hcras-KAT  a*  a  vnm  batbb. 
By  C.  HABT  KBBBIAM,  M,  D. 

That  tfae  mask -rat  is  uot  commonly  considered  a  flsh  eater  is  evident 
from  the  absence  of  reference  to  sacb  habit  in  the  published  acoonnta 
of  the  animal.  Robert  Keniiicott  is,  ho  far  as  I  have  been  able  to  as- 
certain, the  only  author  who  meotions  this  trait.  He  says:  "Except 
in  eatiug  mollnsks,  and  occasionally  a  dead  flah,  I  am  not  aware  that 
this  species  departs  from  a  vegetable  diet."  ["Quadrupeds  of  Illinois 
Injorioua  and  Beneficial  to  the  Farmer,"  1857,  p.  106.] 

At  a  meeting  of  the  Biological  Society  of  Washington,  held  in  the 
yational  Museum,  December  14,  1883,  Mr.  Henry  W.  Elliott  spoke  of 
the  "Appetite  of  the  Musk-rat. "  He  stated  that  in  certain  parts  of  Ohio 
tbe  musk-rat  did  great  injury  to  carp  ponds,  not  only  by  perforating 
the  banks  and  dams  and  tbos  letting  off  tbe  water,  bat  also  by  actually 
capturing  and  devouring  the  carp,  which  is  a  sluggish  flsb,  often  re- 
maiuing  motionless,  half  buried  in  the  mud.  In  the  discussion  that  fol- 
lowed. Dr.  Ma.ion  Graham  Ellzey  said  that  tnm  boyhood  be  had  been 
familiar  with  tbe  fact  that  l^emusk.rat  sometimes  eats  fish.  In  fact,  he 
had  seen  musk-rats  in  the  act  of  devouring  fish  that  had  recently  bfen 
caught  and  left  upon  tbe  bank.  The  president.  Dr.  Charles  A.  White, 
narrated  a  similar  experience. 

On  tbe  7th  of  Eebmary,  1884,  T  brought  this  subject  to  the  notice  of 
the  Linntean  Society  of  "Sevr  York,  and  asked  if  any  of  the  membent 
knew  the  m  usk-rat  to  be  a  fisb  eater.  Dr.  Edgar  A.  Meams  said  that 
he  had  long  been  familiar  with  tbe  fact,  and  that  it  was  no  uncommon 
thing  to  see  a  musk-rat  mnnching  a  dead  flsh  upon  tbe  borders  of  the 
salt  marshes  along  tbe  Hudson.    He  has  shot  them  while  so  engaged. 

•Uniler  date  of  Noveiulwr  16,  le-tt,  Dr.  Hessel,  su  perl  d  ten  dent  of  the  GoTennnent 
carp  ponda  at  Washingtoo,  snja :  "  The  iiiiisk-rnt«  have  now  takeo  to  their  winter 
qnarters,  and  not  iiDe  is  to  bo  fouarl  at  tbe  pODds.  Four  weeks  Ago  I  amoked  out  all 
their  boles  witb  aiilphnr  and  nnltpemr.     I  thnn  filled  them  np  with  earth." — C.  W.  8. 
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He  farther  stated  that  the  mosk-rat  \b  very  deetrDctive  to  neta,  destroy- 
ing the  flahermeD'a  fpkee  in  ecores  by  entering  them  in  quest  of  fish  and 
then  tearing  the  nete  in  order  to  escape. 

Dr.  A.  K.  Fisher  said  that  at  Sing  Sing,  H.  T.,  he  bad  often  known 
mofik-rats  to  enter  i^fees,  sometimes  drowning,  bat  oftener  escaping  by 
gnawing  the  meshes,  thos  doing  considerable  i^jnry  to  the  nets.  He 
snpposed  they  entered  the  nets  becanse  placed  in  their  line  of  travel.  He 
farther  stated  that  be  knew  that  f^kes  made  of  fine  wire  were  used  with 
snccess  in  capturing  these  animals. 

Mr.  William  H.  Dall,  the  well-known  Alaskan  explorer,  now  of  the 
Coast  Survey,  kindly  favors  me  with  the  following:  "In  July,  1863, 1 
visited  Kankakee,  III.,  on  a  collecting  tour  for  river  mollusks.  Too 
know  how  mask-rats  throw  ap  mounds  of  the  shells  they  dig  out.  I  ex- 
amined many  of  these  for  unuw,  &c  On  several  I  saw  the  skeletons 
of  fish  (chiefly  aackers,  I  believe),  partly  or  wholly  denuded  of  their 
flesh,  and  showing  the  marks  of  musk-rat,  or,  at  least,  rodent  teeth.  I 
also  saw  the  shell  of  a  common  mud-turtle  so  gnawed  and  in  the  same 
situation.  I  did  not  see  the  animal  in  the  act  of  feasting,  which,  I  be- 
lieve, is  done  chiefly  at  night;  but  I  have  no  doubt  that  the  fish  and 
turtle  were  eaten  by  the  musk-rat  as  well  as  the  mollnsks  associated 
with  tbem  in  the  same  pile." 

Under  date  of  March  5,  1884, 1  received  from  Dr.  Fisher  the  most 
valuable  record  yet  obtained  concerning  the  habit  in  question.  Dr. 
Fisher  writes :  "A  few  days  since  two  yonng  men  were  fishing  through 
the  ice  for  pickerel,  with  live  bait,  at  Groton  Lake,  Westchester  County, 
New  York.  Several  times  they  were  troubled  by  having  one  of  the  lines 
palled  violently  ofiT  the  bush  and  run  out  to  its  fuU  length.  Finally 
they  saw  the  line  start  again,  and  pulling  it  np  quickly  they  landed  a 
large  musk-rat  on  the  ice." 

Here  is  an  authentic  instance,  not  of  a  mnsk-rat  eating  dead  fish  on 
the  bank,  but  of  actually  capturing  a  live  fish  in  the  water  ander  the 
ice.  Fortunately  the  fish  was  attached  to  a  hook  and  line,  and  the 
musk-rat  was  caught  and  killed. 

In  the  year  1820  there  appeared  in  a  New  York  newspaper  (The  States- 
man) a  series  of  articles  entitled  *'  Letters  on  the  Natural  History  and 
Internal  Resources  of  the  State  of  New  York,  by  Hibemicns."  They 
were  reprinted  in  book  form  in  1822.  Their  real  author  was  Governor  De 
Witt  Clinton,  a  man  uf  letters,  eminent  as  a  statesman,  distingoished 
as  a  scientist,  and  justly  celebrated  as  a  philosopher.  In  the  ninth  let- 
ter he  speaks  of  the  musk-rat  as  the  most  formidable  foe  of  the  canal, 
stating  that  it  perforates  the  banks  and  thus  lets  off  the  water.  Res- 
pecting this  animal  as  a  fish  eater,  he  says :  <*  In  winter,  when  the  water 
is  fh>zen,  musk-ratfi  go  under  the  ice  and  prey  on  the  fish.  Tbey  are 
very  destructive  to  trout,  which  is  already  in  the  canal." 

LoonsT  Grove,  N.  Y.,  March  29, 1884. 
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lW.-ROTBa  ON  A  BISBAI*  AFPSCTINfi  CBAWPIHH  IR  aBBSAnV,' 

Br  C.  BATBBET-WATTEL. 

The  disease  affectitig  crawfish,  which  is  dow  doing  so  moch  damage 
io  Prance,  rages  with  perhaps  even  more  severity  in  some  parte  of  Ger. 
many  and  Austria,  where  this  epidemic  is  the  object  of  the  research  of 
many  investigators  whose  labors  have  often  been  mentioned  in  the 
Bulletin  of  oat  society.  One  of  the  last  nnmbers  of  the  periodical  of 
the  German  Association  of  Fish-cultnrct  contains  some  information  on 
this  subject  which  has  seemed  to  me  worthy  of  recapitulation,  because 
it  statfs  some  new  tacts  which  it  may  be  asefnl  to  record. 

Max  von  dem  Borne,  founder  of  the  important  fish-cuKural  establish- 
ment at  Berneuchen,  has  observed  the  progress  of  this  disease  iu  the 
Mietzel  Biver,t  a  stream  60  kilometers  [about  33  miles]  in  length,  which 
flows  firom  the  Lake  of  Soldin  and  empties  into  tbe  Oder  River  near 
Clewitz.  Tbe  Mietzel,  which  is  tinfortauately  obstrncted  by  eight  dams 
which  hinder  tbe  passage  of  fish,  is  a  stream  abounding  in  fish,  and 
moi'eover  greatly  esteemed  nntil  recently  for  tbe  abundance  and  size  of 
its  crawfish. 

"AtBemeachen,"8ay8  Max  von  dem  Borne,  "where  the  river  belongs 
to  me  for  about  10  kilometers  [aboat  6  miles}  we  have  also  this  year 
(1883)  taken  many  crawfish,  which  have  been  made  use  of  at  the  time 
of  reprodactioD."  Daring  the  first  fortnight  of  September  they  began 
to  see  these  crustaceans  leave  the  water  and  scatter  along  tbe  banks 
for  several  yards.  On  the  10th  of  that  month  they  could  still  mate  » 
good  catch.  Bat  soon  a  sort  of  migration  took  place ;  the  crawfish 
seemed  to  fiee,  to  abandon  the  Mietzel.  Numbers  of  them,  large  and  - 
small,  dead  or  dying,  conld  be  found  daily  on  a  horizontal  metallic  lattice 
placed  at  the  month  of  the  brook  for  trout.  Most  of  them  were  muti- 
lated, having  lost  one  or  more  members.  On  September  14,  sixty  of 
these  craataceans,  kept  in  a  well-boat  in  the  middle  of  the  river,  died  in 
a  mass,  and  on  proceeding  to  fish  the  river  on  tbe  lOtb  and  17tb,  it  was 
learned  that  there  was  not  a  single  living  crawfish  left. 

It  was  in  1880,  and  from  the  Oder,  that  the  disease  began  to  invade 
the  lower  coarse  of  the  Mietzel.  The  following  year  it  ascended  as  far 
as  the  dam  of  tlie  metallurgical  works  at  Kutzdorf.  In  1882  it  appeared 
farther  np.  Finally,  in  1883,  one  coakl  see  it  gain  groand  and  hasten 
ite  advance  from  month  to  month,  for,  daring  the  month  of  October 
alone,  it  passed  over  two  dams.    The  waters  of  the  Mietzel  are  not  pol- 

*  La  maladit  deg  £cremiteg  n  A  Wemagnt.  Yiom  the  BtUletin  Mmtnel  dt  la  SotMU  No- 
HonaieSAwMiikataUondtFranet.  Febrasry,  18S4,p.200.  Traiudated  from  tbe  FreDcb 
by  H.  P.  Jebrbll. 

t  Cf rotJorc  del  DtnttteKen  fStoKerei-  Ferein,  1863,  No.  5. 

t  Max  Ton  dem  Borne,  Die  Krebtpt»t  in  dtr  Miefai. 
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luted  by  waste  matters  frooi  any  manufaetaring  establishment;  the 
appearance  of  this  epidemic,  therefore,  cannot  t>e  attriboted  to  this 
cause.  Moreover,  symptoms  or  disease  have  never  been  noticed  amon^ 
the  flsh  inbabitiDK  this  river. 

Max  von  dem  Borne  prooeeded  to  exp«rimflBtB,  which  seem  to  show 
that  the  cause  of  the  disease  is  fonnd,  if  not  in  the  water,  at  least  in  the 
mod  of  the  river.     He  said : 

"  I  caased  to  be  sent  me  by^  leading  flshermau  of  Soldin  (a  locality 
further  np  the  river  than  Bemencben,  and  not  yet  contaminated)  some 
perfectly  liealthy  crawfish,  which  I  placed  in  a  cemented  trough  at  my 
establishment.  This  trongb  was  traversed  by  a  strong  current  of  water 
coming  from  the  MietzeJ,  and  the  bottom  was  covered  with  a  layer  of 
mnd  taken  from  the  same  river,  bat  uo  diseased  or  dead  crawfish  was 
pat  in  this  troagh.  Nevertheless,  at  the  end  of  nine  days  all  the  heidthy 
crawfish  which  I  bad  placed  there  began  to  show  signs  of  disease, 
aod  in  a  day  or  two  afterwards  all  were  dead.  I  always  noticed  the 
following  symptoms:  Tbe  crawfish  contracts  on  one  aide;  it  continnally 
rubs  its  head  and  eyes  with  its  waltzing  claws ;  the  whitish  oolor  of  the 
lower  part  of  the  abdomen  becomes  red ;  and  the  animal  lies  on  its  back 
aud  dies.  It  is  worth  saying,  however,  that  the  crawfish  which  I  placed 
under  observation  on  the  IStli  aud  26th  of  last  November  have  remained 
perfectly  healthy  up  to  the  present,  and  they  are  even  occupied  in 
spawning." 

At  the  request  of  Mas  von  dem  Borne,  von  Linstow*,  physician  of 
the  staff-ofSce  at  Hamein,  has  given  special  attention  to  this  disease 
among  crawfish,  and  the  examination  of  a  great  number  of  these  crus- 
taceans which  he  has  made  leads  him  to  admit  that  he  is  certainly  in 
the  presence  of  a  parasitic  disease.  Dr.  von  Linstow  has  also  stated 
that  tlie  disease  propagates  itself  in  ascending  watercourses.  As  soon 
as  they  feel  the  disease  the  crawfish  become  restless.  Generally  tbey 
leave  the  water,  wander  around  on  the  banks,  and  on  the  way  usually 
lose  some  claws  and  often  their  pinchers,  and  finally  tbey  lie  on  their 
backs  and  die. 

Like  Max  von  dem  Borne,  Dr.  von  Linstow  believes  that  the  water 
contains  the  cause  of  the  mischief,  and  that  it  serves  as  a  vehicle  for  it. 
He  has  seen,  in  fact,  that  if  healthy  crawfish  coming  from  localities  as 
yet  uncontaminated  are  placed  in  streams  where  the  epidemic  rages, 
these  crustaceans  are  quickly  attacked  by  the  disease  and  destroyed  in 
a  little  while. 

Dr.  von  Linstow  says :  "  The  researches  made  with  a  view  of  discov- 
ering the  cause  of  the  evil  have  given  rise  to  ditTerent  opinions.  Ac- 
cording to  Professor  Harz,  of  Munich,  the  disease  might  be  caused  by 
the  trematode,  now  for  a  long  time  known  under  the  name  of  JMsloma 
eirrigerum,  which  might  invade  tbe  muscles  of  crawfish  in  great  nora- 
bers.    My  attention  was  then  immediately  directed  to  this  parasite,  bnt 

*  Mitihtilangni  lie*  Berra  Dr.  ton  Limtou'  in  Hamein  uftn*  die  aogeitannte  Krebipctt, 
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I  bave  not  found  a  single  member  of  tbis  specieB  in  tbe  maoj  diseaeed 
or  dead  crawflsb  which  I  have  examined.  In  conBeqaence,  it  in  per- 
factly  clear  to  me  that  it  is  not  this  parasite  which  does  the  mischief. 
I  will  mention  some  leecbes,  some  BranchioMella  astim,  Odier,  and  B. 
paratita,  Henle,  as  well  as  some  psorospermic  corpnscles  0.16  millime- 
ter [.0059  inch]  in  length,  a  few  of  which  were  foond  in  the  thorax 
of  certain  crawfish.  By  analogy  with  what  takes  place  in  various 
coutagiona  diseases,  some  persons  have  been  led  tothinh  that  a  crypto- 
gamic  growth  could  be  the  cause  of  the  mischief.  But  the  resolts 
reached  iu  following  out  this  hypothesis  bare  been  entirely  in  tbe  nega- 
tive. On  tbe  contrary,  it  is  certain  that  nearly  all  the  organs  of  the 
diseased  crawfish — the  tissues  of  the  heart,  the  cavity  of  the  stomach 
and  also  of  the  intestines,  the  uerve  ganglia,  most  of  the  muscles,  tbe 
adipose  tissue,  the  gilli:,  &c. — are  ftiU  of  a  multitude  of  little  ovoid,  cellu- 
lar sabstances,  which  sometimes  accnmnlate  in  such  quantity  at  cer- 
tain points  that  the  organs  are  torn  asnuder.  This  aciionDts  for  the 
frequent  loss  of  claws,  Thepe  ovoid  corpnscles  measure  0.02  millimeter 
[nearly  .0008  inch]  in  their  longest  diameter  and  0.013  millimeter 
[about  .0006  inch}  in  their  shortest  diameter.  They  can  easily  be 
colored  red  by  picrocanninic  acid." 

How  do  these  corpnscles  get  into  tbe  organs  of  the  crawfish  t  lliia 
is  difBcnlt  to  explain.  We  do  not  find  that  they  make  any  kind  of  mo- 
tion, even  when  we  get  them  from  crawfish  which  have  scarcely 
ceased  to  live.  It  is  supposed  that  these  cellules  spread  progressively 
in  the  water  during  tbe  decomiH>sitioa  of  the  dead  crawfish,  and  that  in 
this  new  condition  they  continue  a  certain  development  "  I  ba^e  no 
doubt,"  says  Dr.  von  linstow,  "that  they  belong  to  the  animal  king- 
dom and  to  the  sub-kingdom  of  Protozoa,  and  it  is  probable  that  in  its 
perfect  state  ibe  parasite  should  be  classed  among  tbe  Oregarinidte  or 
the  Amcebea." 

Tbe  question  of  learning  whence  these  corpuscles  come,  and  how  we 
can  protect  the  crawfish  from  them,  remains  as  yet  entirely  unanswered ; 
but  a  step  is  taken  towards  its  solution  when  we  discover  tbe  enemy  to 
be  opposed.  Henceforth  the  problem  to  settle,  as  Dr.  von  Liustow  con- 
tinues, would  be,  so  Dr.  Lenkart  thinks,  that  of  the  cultivation  of  this 
parasite  outside  of  the  organs  of  the  crawfish ;  and  if  its  development 
can  be  attajned  under  these  conditions  we  shall  doubtless  arrive  at  the 
determination  of  the  question  by  what  means  and  in  what  manner  tbe 
parasite  finds  its  way  into  the  tissues  of  the  crawfish. 

When  we  consider  the  difficulty  there  is  to  distinguish,  without  tbe 
aid  of  tbe  microscope,  the  diseased  crawfish  from  those  which  are  faealthy, 
we  can  ask  whether  the  consumer  has  not  some  risk  to  run  from  tbe  put- 
ting up  for  sale  of  crawfish  which  were  already  somewhat  afiiected.  Tbe 
reply,  Dr.  von  Linstow  affirms,  is  that  the  crawfish,  even  though  diseased, 
can  be  consumed  without  any  fear,  because  the  protozoan  which  causes 
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the  disease  is  not  among  the  nomber  of  the  parasites  of  man,  and  also 
because  it  is  ineritably  killed  by  cooking  the  crawfish. 

Id  conclusion,  I  would  add  that  accordiug  to  Mr.  Oscar  Micha,  who 
carries  on  both  at  Berlin  and  at  Cologne  a  considerable  trade  in  craw- 
fish, a  few  very  young  crawfish  are  beginning  to  ret^pear  in  many  of 
the  streams  where  extermination  i«a8  complete  and  where  no  attempt 
at  restocking  has  yet  been  made.  Now,  as  in  these  streams  no  adult 
crawfish  was  able  to  escape  destruction — when,  on  the  one  band,  the 
immigration  of  individuals  coming  from  uncoutaminated  localities  seems 
improbable,  and  when,  besides,  we  meet  no  specimen  of  an  age  capable 
of  reproduction — we  are  led  to  think  that  the  young  crawfish  which  ap- 
pear were  bom  before  the  invasion  of  the  epidemic,  which  they  alone 
have  been  able  to  resist.  In  this  case  the  Immonity  which  they  would 
have  enjoyed  should  be  attribated  to  the  fact  that  the  very  young  crawfish 
have  the  habit  of  borrowing  and  passing  the  first  part  of  their  existence 
at  a  great  depth  in  the  beds  of  the  rivers.  In  their  holes,  where  they 
often  are  more  than  a  meter  [yard]  from  the  water,  no  doubt  they  can 
escape  the  action  of  certain  noxious  infinencea  and  of  certain  principles 
of  disease  carried  by  the  water.  Thus  it  could  be  explained  how  the 
epidemic,  which  oonld  have  brought  about  the  disappearance  of  all  the 
crawfish  of  a  river,  has  nevertheless  spared  those  crustaceans  which 
were  out  of  its  reach  nnder  the  prot«ctiou  oFa  thick  layer  of  earth,  Kew 
observations  will  donbtless  permit  it  soon  to  be  settled  in  this  respect. 


IM^FLVATS  VOB  TH8  «0-OALt.BB  FATTCHINO  •¥  •SATBBS. 

Br  JrOHM  A.  BTDEB. 

[From  a  letter  to  Prof,  8.  F.  BainL] 

Tod  have  sent  me  some  letters  regarding  Weems's  fioats  for  fattening 
oysters.  What  their  strDctores  are  like  I  do  not  know,  but  donbtless 
some  one  has  a  patent  on  them. 

The  simplest  and  most  practical  strncturee  of  the  kind  which  I  have 
seen  are  the  storage  and  fattening  floats  used  by  Mr.  Conger,  of  Frank- 
lin City,  Md.,  and  now  in  ose  by  all  the  shippers  and  planters  in  the 
vicinity  of  Ghincoteague  Bay.  I  have  already  described  them  briefly 
in  my  paper  on  the  result  of  the  work  at  Stockton,  although  I  have 
been  informed  that  similar  stmctnres,  or  rather  structures  serving  sim- 
ilar purposes,  are  in  use  on  the  oyster-beds  along  the  shore  of  Staten 
Island,  New  York. 

It  is  probably  a  foct  that  in  all  of  theae  contrivances  they  take  ad- 
vantage of  the  effect  produced  by  fresher  water  upon  oysters  which 
have  been  taken  &om  slightly  salter  water.  The  planters  of  OhIncO' 
teagne  call  this  "  plumping  the  oysters  for  market."    It  does  not  mean 
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that  the  oystera  are  augmented  in  volume  by  the  addition  of  substan- 
tial matter,  snch  as  occnrs  dttring  the  actnal  appropriation  of  food,  but 
only  that  the  Taecular  spaces  and  vessels  in  the  animals  are  filled  with 
a  larger  relative  amount  of  water  due  to  endosmose.  It  is  a  dealer's 
trick  to  give  his  product  a  better  appearance  in  the  market,  and  as 
such  I  do  not  think  deserves  encouragement,  bnt  rather  exposure. 

Mr.  OoDger,  who  claims  to  have  been  the  originator  of  the  floats  used 
in  Obincoteagne  Bay,  has  actually  resorted  to  wtvming  ftesh  water  to 
60°  F.  in  winter  by  steam  pipes  running  underneath  the  wooden  io- 
closure  surrounding  the  "fattening"  or  "plumping"  float',  one  good 
"drink,"  as  he  expressed  himself  to  me,  renders  the  animals  fit  for  sale 
and  of  better  appearance. 

Conger's  floats  are  simply  a  pair  of  windlasses  supported  by  two  pairs 
of  piles  driven  into  the  bottom.  Chains  or  ropes  which  wind  upon  the 
windlasses  pass  down  to  a  pair  of  cross  pieces,  upon  which  the  float 
rests,  which  has  a  perforated  or  strong  slat  bottom,  and  arim  18  inches 
to  2  feet  high.  These  floats  I  should  tbink  are  about  S  feet  wide  and 
16  feet  long,  perhaps  20.  These  structures  are  usually  built  alongside 
the  wharfs  of  the  packing  and  shipping  houses  and  are  really  a  great 
convenience  in  conducting  the  work. 

Washington,  D.  C,  X&cemher  1,  1883. 

"WEEMS'S"  FLOATS   FOB   FATTENINO  AND  lUPBOTINO  nVBTEBS. 

We  hare  jast  commenced  our  business  and  have  very  flattering  pros- 
peots  of  success.  I  inclose  a  letter  received  fb>m  one  of  our  patrons, 
which  I  will  be  glad  if  yon  will  kindly  read  and  return  to  me. 

On  Saturday  last  I  took  a  load  on  one  of  our  floats  (about  5  p.  m.) 
and  retnmed  the  oysters  to  the  party's  wharf  Sunday  afternoon.  The 
oysters  were  shucked  Monday  morning.  Before  they  were  fattened,  a 
tubful  shucked  6  quarts  "ordinary"  and  2  quarts  "selects";  after  they 
were  fattened  the  same  quantity  shucked  6  quarts  "ordinary"  and  4 
quarts  "  selects."  Besides  the  increased  quantity,  the  party  said  the 
condition  and  flavor  of  all  were  much  improved.  The  water  is  yet  com- 
paratively warm,  bnt  as  soon  as  we  faa\'e  a  good  fVost  that  will  cool  the 
water  we  are  confident  of  getting  much  better  results. 

The  process  until  now  has  been  a  monopoly  (although  the  means  used 
are  greatly  inferior  to  our  float),  controlled  by  Mr.  D.  D.  Mallory  and 
his  successors,  Messrs.  A.  Boot  &  Sons,  who  nsed  their  process  with 
great  satisfoction  and  profit.  Messrs.  H.  F.  Hemingway  &  Co.,  L.  W. 
Counselman  &  Co.,  and  William  Taylor,  esq.,  of  this  city,  have  had 
considerable  experience  in  fattening  oysters,  and  it  will  no  doubt  afford 
them  pleasure  to  give  yon  any  information  on  the  sutyeot  yon  may  de- 
sire.— L.  N.,Coi,  Manager. 

Baltimobe,  Md.,  October  25, 1883. 
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Tbe  result  of  oar  ezperieuce  with  yonr  float,  conpled  with  onr  thorodgh 
practical  knowledge  of  oysters,  enables  as  to  pronoaoce  yarn  float  a 
saccess,  and  ve  recommend  its  use  to  every  oyster-packer  in  the 
coantry. 

We  think  yon  cao  with  safety  prepare  to  do  a  large  business  in  float- 
ing oysters,  as  a  single  pr^istical  test  will  demonstrate  beyond  a  doabt 
the  great  advantage  in  the  way  of  increased  qaantity  and  improved 
quality  and  condition  of  the  oyster  after  floating  to  be  gained  by  the 
nse  of  yonr  float.  Yoar  charge  of  5  cents  per  bushel  for  tbe  use  of 
your  floats  is  very  moderate  and  reasonable. 

If  you  can  do  the  work,  and  will  make  it  known  that  you  are  pre- 
pared to  do  it,  we  think  that  within  three  weeks  yoa  will  be  working 
for  every  packer  of  any  consequence  in  the  city,  and  that  you  will  be 
taxed  to  yonr  utmost  to  fill  the  demand  that  will  be  made  npoQ  yon. 
After  October  1  probably  we  will  require  two  of  yonr  floats  every  day. — 
H.  F.  Hemihgwat  &  Co. 

Baltihobe,  Md.,  8t$tember  24, 1883. 


MI.-THB    C9I.VHBIA    BITBK    8AI.nei«-A    BATCHBBT    NBBBJBB. 

By  B.  C.  HOIiDEIf,  Secrctarr- 

The  Astoria  Chamber  of  Commerce  respectfully  asks  fbr  the  eetab- 
lisfament  of  a  salmon  hatchery,  by  tlie  General  Government,  on  tbe 
Columbia  River  or  its  tributaries. 

It  is  expected  that  tbe  railroad  will  be  connected  with  tbe  river,  ftmn- 
ing  acontiunoos uninterrupted  line  across  the  continent  before  the  month 
of  August,  1883,  and  in  time  to  distribute  any  spawn  taken  in  that  year. 

The  Columbia  Biver  s^mon  for  distribution  woald  be  uneqnaled, 
while  tbe  restocking  of  tbe  parent  waters  would  be  of  great  valne.  The 
cateh  on  the  Columbia  in  1882  was  not  less  than  1,600,000  fish,  and 
sorely  so  great  an  industry  and  consumption  ueeds  fostering.  We  ex- 
ported fiivm  the  Columbia  River,  in  1883,  MO,<M>0  cases,  valued  at 
$2,000,000.  There  are  24  salmon  canneries  now  at  Astoria  and  10  more 
witbiu  30  miles,  representing  a  permanently  invested  capital  in  groand, 
buildings,  machinery,  &c.,  of  at  least  $850,000.  Ko  other  river  in  ttie 
United  States  produces  so  flue  a  quality  of  salmon  {quiwnat);  it  is  pre- 
ferred in  every  market  of  the  world,  has  more  oil  and  a  finer  color  and 
flavor,  and  commands  an  average  of  IS  per  cent  in  price  over  the  pro- 
duct of  any  other  river. 

ASTOEIA,  Obbq.,  December  20, 1882. 
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V*l.  IV,  IVo.  30.      Wasliintrtoa,  D.  C.      Aug.  19,  1 8§4. 


l«a^BBIEF  n*TB8  DPOIV  FI«H<  AH»  TBS  FIBHKBIB*. 

Br  CHASI.  IV.  SniLET. 

[Hainlj  extracta  from  tbe  official  oorreBpoDdenoe.] 

Cause  a^id  cube  op  mitddt  flatob  in  fish. — J.  M.  C,  wntins  in 
Forest  and  Stream,  of  March  6, 1884,  says  that  three  years  ago,  daring 
the  months  of  Jane,  Joly,  and  Aagust,  the  cre«kH  in  Fillmore  Goanty , 
Minnesota,  were  teeming  with  brook  troat,  and  he  seldom,  in  a  day's  fish- 
ing, failed  to  take  5U  flsb,  averaging  half  a  ponod  each.  ;N'ow,  be  is  satis- 
fied with  half  a  dozen  of  tbe  same  average  weight.  The  first  great  canse 
of  tbe  decrease  was  the  breaking  ap  of  all  land  that  could  be  tilled  for 
wheat.  The  wasb  fitim  plowing  filled  the  streams  with  mad.  and  no  salt- 
able  places  were  left  for  spawning.  He  says  that  tront  caught  when  tlie 
streams  are  maddy  lose  ^1  their  flavor,  while  in  ftvm  five  to  eight  days 
after  the  water  becomes  clear  they  are  as  fine-flavored  as  before  the  flood. 
Last  sammer,  from  the  middle  of  May  to  the  last  of  Jane,  be  caaght 
ft-om  one  to  five  bass  nearly  every  day.  When  the  water  was  mnddy 
the  bass  were  contaminated ;  when  clear,  they  were  free  from  any  taint 
of  mad.  The  past  five  years  grangers  have  paid  more  attention  to  stock- 
raising,  and  have  seeded  down  the  valleys,  hence  the  wash  is  small. 
Plants  are  agai^  growing  in  tbe  ranning  brooks,  affording  cover  for  tront, 
and  their  qnality  has  improved. 

M.  P.  Pierce,  speaking  of  the  tdible  qualities  of  carp,  Ulaslrates  the 
same  fact  bv  Jersey  chickens,  which  are  raised  on  offal,  and  then  fed  on 
pare  food  and  clean  water  for  a  short  time  prior  to  being  offered  for  sale. 

YiTAUTY  OF  OABP  DEPRIVED  OF  WATER,— In  a  letter  dated  Ohar- 
lottesviUe,  Ya.,  March  18, 1884,  Mr.  B.  T.  W.  Duke  writes : 

"  Ob  Saturday  evening  I  caught  vsith,  a  hook  a  carp  which  woald  weigh 
about  4  pounds.  I  put  it  in  my  bath-tab  filled  with  water.  Yester- 
day, about  8  o'clock  a.  m.,  I  pat  the  carp  in  a  small  box  snrronnding  it 
with  wet  moss  and  forwarded  to  Lynchburg  by  expreea.  It  reached 
tliere  about  4  p.  m.,  and  I  learn  this  morning  from  my  friend  to  whom  it 
was  sent  that  when  t^en  out  and  placed  in  a  tub  it  was  as  lively  aa 
could  be.  We  ate  a  small  carp  Sunday  morning  and  thonght  it  very 
good." 

Danoeb  of  oohfusimq  pube  Gerimah  carp  tith  the  pookiit- 
BRIDS  OF  NATIVE  TATBB8. — Replying  to  an  inquiry  about  the  carp  in 
the  Hudson  Biver,  Professor  Baird  says : 

"  I  cannot  speak  positively  in  regard  to  the  action  of  Captain  Robin- 
son in  connection  with  the  carp.*    I  oau  only  say  that  I  have  examined 


*  Refereitce  to  Cupt.  Hrnry  RobiuBou's  rsrp  «U1  be  fomiA  (tn  p.  SS,  Ball  U.  S.  F.  C, 
less ;  and  nn  p.  266  of  thiH  votnme.  .  . 

Bull.  U.  S.  F.  C,  84 20  '      '      Xh^^'    ■ 
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nntnbers  of  specimena  of  the  so-called  carp  of  the  Hndeoit  River,  and 
fonnd  it  to  be  eBsentially  a  goldfish,  reverted  to  its  origtoal  conditioD. 
I  think  it  likely  that  GaptaJu  BobinBon's  carp  were  the  so-called  Bds- 
siao  carp,  a  very  ioferior  variety,  which  had  hybridized  with  the  gold- 
fish introduced  at  the  same  time  by  him  or  some  one  else,  and  produc- 
ing a  combination  without  the  virtnes  of  either.  T  can  at  any  rate  say 
that  the  fish  introduced  by  the  United  States  Fish  Commission  are 
totally  different  from  any  previously  in  Eastern  waters,  and  of  much 
superior  qnality  as  an  article  of  food.  Some  years  ago,  when  at  Sing 
Sing,  I  examined  several  cart-loads  of  so-called  caip,  with  the  result 
indicated.  I  have  since  examined  various  fish  sold  as  carp  in  the  Xew 
York  market,  and  with  the  same  results." 

The  food  value  op  the  caep.— When  writing  to  Hon.  J.  G.  Car- 
lisle, Speaker  of  the  House  of  Representatives,  January  4, 1884,  Pro- 
fessor Baird  said :  "  There  is  naturally  much  difference  of  opinion  aa 
to  the  value  of  the  carp  as  an  article  of  food.  I7o  one  who  has  at 
his  command  the  choice  fishes,  such  as  salmon,  trout,  whiteflsh,  mack- 
erel, sheepshead,  red  snapper,  &c.,  woald  be  likely  to  attach  a  high 
value  to  the  desh  of  the  carp.  But  in  Germany  and  Austria  it  consti- 
tates  the  principal  article  of  consumption  in  the  interior,  and  brings  pre- 
cisely the  same  price  in  the  city  markets  as  the  native  trout.  In  Berlin 
it  brings  about  25  ceuts  per  pound.  Mncb,of  course,  depends  upon  the 
mode  of  cooking  and  the  idiosyncrasies  of  the  taster. 

"  What  we  claim,  in  patent  specification  parlance,  is  to  furnish  a  Ash 
which  can  be  reared  with  a  mintmnm  of  labor  in  waters  of  any  charac- 
ter— warm  or  cold,  muddy  or  clear,  confined  or  extended — and  one  that 
will  attain  an  enormous  growth  in  a  very  short  time,  and  by  its  readi- 
ness to  live  on  vegetable  offial,  will  convert  such  substances  as  com, 
pumpkins,  squashes,  cabbages,  wild  Hoe,  seeds  of  aquatic  plants,  &&, 
into  wholesome  animal  food  in  countries  where  other  varieties  of  such 
food  cannot  be  obtained.  It  may  safely  be  stated  that  a  given  amount 
of  vegetable  matter  fed  to  carp  will  prodace  twice  as  much  fiesh  as 
when  given  to  pigs  or  poultry." 

CAJtP  IN  StTSQUHHANNA  BiTEB.— Mr.  A.  G.  Emeger,  of  Wrigbtsville, 
Pa.,  July  22, 1884,  reports  a  carp  weighing  about  4  pounds,  being  taken 
in  a  set-net  below  the  Columbia  dam  on  the  Susquehanna.  It  had  doubt- 
less escaped  from  some  private  pond,  bnt  may  have  been  in  the  river 
«ome  time. 

Cabp  in  Lake  Ebie. — Mr.  O.  Sterling,  secretary  of  the  Michigan 
State  Agricultural  Society,  writing  from  Monroe,  Mich.,  December  10, 
1883,  reports  that  one  of  the  Monroe  fishermen  had  found  in  his  catch 
of  whiteflsh  a  tine  specimen  of  German  carp,  which  weighed  3^  pounds. 
The  pond  from  which  it  was  taken  was  located  in  Lake  Erie,  aboat 
three-quarters  of  a  mile  from  the  mouth  of  the  Baisin  Biver. 
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Pbice-list  op  oakp,  goldfish,  and  siLTXBPisn.— Mr.  H.  W.  0. 
Matli,  of  MouBt  Healthy,  Hamilton  Coaoty,  Ohio,  who  received  40  carp 
from  the  United  States  Fish  Commission  December  15,  ISSO,  in  saccess- 
folly  rearing  them  for  sale.    His  price-liBt  for  1883  was  as  follows : 

German  carp  (scale,  mirror,  and  leather) :  26  for  $3:  50  for  $5;  76  ft»p 
$7 ;  100  for  t8  J  10  per  cent  off  for  600  or  more. 

Fringe-tailed  goldfish  (led,  pearl,  and  variegated):  25  for  $8j  50  for 
$16;  76  for  (20;  100  for  925;  10  per  cent  off  for  300  or  more. 

Ooldflsb  (red,  pearl,  and  variegated):  26  for  $1;  60  for  $6;  75  fbr 
18;  100  for  $10;  10  per  cent  off  for  300  or  more. 

Silverfish:  25  for«l;  60  for  $1.50;  75  for  $1.75;  100  for  $2;  10  per 
cent  off  for  500  or  more. 

Prices  of  scale  and  mirror  carp.— Charles  S.  Medary,  Passaic 
Valley  Carp  Fisheries,  Little  Falls,  New  Jersey,  sabmit«  the  following 
price-list  of  carp: 

"  Mirror  carp,  ten  months  old,  $75  per  100;  mirror  carp,  ten  months 
old,  selected,  $86  per  100;  scalecarp,  tettmonthso)d,$70  periOO;  scale 
carp,  ten  months  old,  selected,  $80  per  100;  special  rates  on  targe  orders. 
Id  warm  climat«s  these  fish  will  grow  to  14  or  16  inches  long  by  Novem- 
ber next,  and  many  will  spawn  this  year.  In  northern  climates  they 
will  grow  to  8  or  10  inches  by  November  next,  and  spawn  next  year. 
Orders  most  be  aceompauied  by  remittance.  No  orders  fille<1  for  less 
than  $26.    Cans  for  shipping,  $2  to  $3,  according  to  size." 

The  carp  beared  by  the  United  States  Fish  Cohmibsion  in 
1878. — In  a  report  upon  the  distribution  of  carp  prior  to  July  1, 1881 
(Beport  of  the  Commissioner  for  1882,  p.  943),  it  is  stated  that  carp  were 
first  brought  to  Washington  in  the  spring  of  1878,  and  that  they  "  first 
spawned  in  1879."  It  appears  from  the  following  letter  by  Professor 
Baird  to  an  applicant,  and  dated  December  10, 1878,  that  a  few  young 
were  reared  that  season,  bnt  that  none  were  taken  from  the  ponds  for 
distribution : 

"  The  only  way  of  securing  the  carp  is  by  drawing  off  the  water  of 
the  pond  in  which  they  are  confined,  and  storing  the  fish  of  different 
grades,  sizes,  and  species  in  separate  reservoirs  until  the  original  ponds 
fill  np  again,  when  the  breeding  fish  are  restored  to  their  place.  The 
young  fty  can  then  be  taken  at  any  time  and  shipped  to  destinatioQ, 
'  "AstheconstruotiouoftbesereservoirsiDvolvedextensiveexcavations 
in  a  malarions  part  of  Washington  and  the  exposure  to  the  air  of  some 
fifteen  acres  of  mud  and  rank  vegetation,  it  was  considered  inexpedient 
to  commence  the  work  until  the  occurrence  of  trost  or  even  ice  about 
Washington  should  give  the  assurance  that  no  ii^ury  to  the  public 
health  was  likely  to  result,  this  feeling  of  course  being  intensified  by 
the  yellow-fever  epidemic  of  the  present  year  and  the  fear  of  involving 
the  city  in  any  evil  oonseqaence. 
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"  It  wa«  not  antil  early  id  Kovember  that  the  work  npon  the  leBermdra 
Muld  be  commenoed,  and  this  once  began,  althoagh  proeecated  with 
great  vigor,  was  retuded  by  bad  weather,  the  defeotioD  of  worfcmeD, 
the  difficulty  of  obtainiDg  the  proper  kind  of  cemfint  for  the  brick-work, 
and  other  oanses  beyond  onr  control ;  and  it  was  not  antil  the  b^Q- 
niog  of  December  that  these  reservoirs  were  finished  and  ready  for  use. 

"  By  tJiis  time,  however,  it  was  ascertained  that  the  carp  had  gone 
into  winter  quarters  by  burying  themselves  in  the  bottom  of  the  poud, 
and,  as  the  drainage  of  these  ponds  wonid  leave  the  fish  in  the  exposed 
mud  and  involve  their  certain  death,  it  was  considered  necessary  to 
defer  further  action  until  the  coming  spring.  Probably  iu  the  early 
part  of  April  the  work  will  be  begun  and  the  stock  of  young  fish  avail- 
able for  distribution  ascertained. 

"  It  is,  of  ooorse,  impossible  to  say  now  iu  what  numbers  this  stock 
exists,  but  we  hope  to  be  able  to  supply  a  considerable  portion,  at  least 
of  the  applications  already  on  file.  In  any  event  we  shall  have  a  much 
larger  number  of  breeding  fish  in  1879  than  we  had  in  1878,  and  we 
have  every  reasonable  assurance  that  in  the  summer  of  next  year  a 
supply  of  llsh  will  be  available  snffioieut  to  meet  t^e  current  lequire- 
nients." 

The  OABP  trade  in  Austbu. — From  one  estate  in  Southern  Bo- 
hemia from  370,500  to  492,000  pounds  of  carp  are  sent  to  Vienna 
annn^ly. 

Massh-hbns  and  NIQHT-HEB0N8  CATCH  CABP.— Under  date  of  July 
17, 1883,  Dr.  Bud.  Hessel  writes :  "  The  other  day  I  shot  a  maish-hen 
with  38  young  carp  In  the  stomach  and  a  nightherou  containing  the 
heads  of  78  young  carp." 

Gabp  sent  to  the  Sandwich  Islands. — Writing  from  Watlnfca, 
ITovember  17, 1882,  F.  H.  Enders,  M.  D.,  says :  "  On  Aaguet  27,  1883, 
20  carp,  recentiy  arrived  £rom  California,  and  measuring  from  1  to  1} 
inches  in  length,  were  placed  in  a  pond  about  150  feet  square  by  from  1 
to  S  feet  in  depth.  It  is  supplied  with  water  ftv)m  a  spring.  On  ITo* 
venber  15,  1882,  the  pond  was  drained  aod  15  fish  found,  none  of  which 
measured  less  than  11^  inohes  and  sone  were  13  inches  in  length  and 
very  fbt.  The  water  of  this  pond  contains  about  1  per  oent  of  iron  and 
a  dense  growth  of  moss  from  top  to  bottom.  It  is  prolific  in  tender  4)uds 
and  shoots,  upon  which  tiie  fish  eabsist,  as  they  have  never  been  fed 
since  being  put  tn  the  pond.  Tbeee  fish,  I  presume,  wlU  spawn  in  a  fow 
months,  when  we  hopeto  raise  at  least  10,000  next  year,  as  they  have  no 
enemies  to  disturb  them." 

Oabp  sent  to  Cuba. — I  have  received  by  the  steamship  Xewport,  of 
New  York,  two  large  cans  containing  twenty-six'  live  German  caxp. 
Three  of  tbem  died  daring  the  trip,  and  as  I  was  obliged  to  keep  them  in 
the  cans  for  a  day  while  I  found  a  place  to  pat  tiketn  until  I  coald  take 
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them  to  my  fiuin,seTeii  of  tben  died  daring  tliat  day.    I  sappoee  it  was 
<m  aoooQut  of  tfae  heat  they  felt  oD  the  sadden  change  of  climate.    I 
have  the  rest  in  a  veiy  large  fimatain  in  the  open  air,  and  I  have  no 
<toabt  they  will  be  all  rigbt.— J.  I?.  ODTABDe. 
Havana,  Otjba,  March  17, 1883. 

Cabp  sekt  to  Bbazh,. — It  is  frith  pleasure  I  report  the  safe  arrival 
of  thirteen  beantifiil  specimens  of  the  sarvival  of  ^e  fittest  ont  of  one 
hnndred  carp  which  was  shipped  to  me  from  Kew  York  by  steamer  Bor- 
gliese.  They  were  thirty -nine  days  at  sea.  The  greater  portion  of  tbem 
died  before  the  steamer  reached  St.  Thomas.  None  died  dnring  the  last 
ten  days  of  the  voyage.  Tonr  instmctionn  for  keeping  them  were  not 
carefully  observed.  The  person  who  bad  them  in  charge  fed  tbem  on 
hard-btnled  eggs. — J.  W.  OoncHMAK. 

Bio  db  Janeiro,  Bbazil, 

Bua  io  Onvidor,  Ko.  130,  January  6, 1883. 

In  a  letter  dated  Jannary  24  Mr.  Oonefaman  writes  tiiat,  owing  to  a* 
accident  to  ttte  tab  in  which  he  was  keeping  the  tlurteen  carp  pending 
the-  comi^etitHi  of  his  pend,  all  bnC  four  perished.  These  four  had  been 
making  rapid  growth. 

Gabp,  goldfish,  n)E8,  AND  CATFISH  HANDLED   AT  OSRTBAL  STA- 
TION.— Mr.  J.  E.  Brown  makes  the  followingstatementof  the  namber  of 
pond  Bsh  handled  at  Central  Station  daring  the  season  of  about  eight 
months  ending  June  1, 1884 : 
Leather  carp: 

Keoeived 149,500 

Shipped  by  express  and  car 148,768 

Scale  carp: 

Beceived 19, 178 

Shipped  by  express  and  car 14,341 

Mirror  carp : 

Beceived 12 

Shipped  by  express  and  car 8 

Ooldfish : 

Beceived 4, 100 

Shipped  by  express  and  oar,  or  delivered  to  applicants. . .      3, 614 
Golden  ides : 

Received 24 

Shipped 19 

Catfish : 

Beceived 150 

"    Shipped  by  oar 100 

Someof  the  fish  were  in  very  poor  condition  when  received,  partion- 
larly  the  scale  carp,  in  which  there  was  considerable  loss. 
Washinoton,  D.  C,  Jtate  7, 1884. 
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Shipmeht  op  adult  oabp  to  Sotjth  Oaboliha.— The  fcrftngporta- 
tion  of  adult  fish  ia  vei;  rarely  attempted,  especially  as  the  Cotnmie- 
siOD  ia  not  able  to  (binish  them  to  applicants.  Very  anosoal  circom- 
■taucea,  bovevcr,  made  it  desirable  to  aend  twenty  large  carp  to  Mr.  B. 
J.  Donaldson,  Georgetown,  8.  0.  Messenger  F.  L.  Donnelly  took 
cbarge  of  tbem  at  6  p.  m.,  April  )0, 18S4,  and  left  Waabington  via  At- 
lantic Coast  Line  B^way,  reaching  Georgetown  at  4,40  p.  m.,  April  11. 
As  Mr.  Donaldson's  plantation  is  located  on  an  island  in  the  river  sev- 
eral miles  above  Georgetown,  it  was  necessary  to  keep  the  caip  at  that 
place  overnight.  Notwithstanding  the  close  attention  given  tbem,  one 
of  the  smaller  died.  The  other  nineteen  were  delivered  safely  on  the 
following  morning. 

The  labt^  op  mosquitoes  as  poos  fob  cabp. — L^away  makes 
the  following  statement  in  Forest  and  Stream :  "  Does  the  carp  feed  on 
the  mosquito  in  its  larval  form  of  '  wiggler'  and  'tnmbler'1  From  a 
fiact  that  came  nnder  my  observation  last  sammer  I  am  decidedly  of  the 
opinion  that  tbey  do.  My  carp  ponds,  four  in  nnmber,  are  located  in 
Ocean  Coanty,  New  Jersey,  in  the  cranberry  region,  where,  as  is  well 
known,  mosquitoea  do  aboand.  Three  years  since  I  constructed  a  pond 
of  about  flve-eigbths  of  an  acre  but  a  short  distance  from  the  honse,  and 
was  not  mistaken  in  my  snppoeition  that  this  pood  wonld  not  tend  to 
diminish  the  sapplyof  mosqaitoes.  But  last  May  I  placed  in  thie  pond 
a  few  carp,  received  fh>m  the  Government  the  preceding  autumn.  In 
August  last,  when  bitter  complaints  were  uttered  all  over  the  country 
at  the  abundance  of  mosquitoes,  we  bad  very  few,  so  few  indeed  that 
my  attention  was  attracted  by  it.  Some  carpenters  in  my  employ  at  the 
time  reported  that  while  on  their  way  to  my  place  they  were  '  nearly 
eaten  up '  by  these  pests,  but  when  they  got  there  they  ceased  to  be 
annoyed  by  them. 

"The  female  mosquito, as  is  well  known,  deposits  her  250  or  350 eggs 
on  the  surface  of  quiet  water.  These  hatch  oat  in  a  few  days,  and  are 
known  to  many  country  people  as  the  '  wiggler.'  In  ten  to  fifteen  days 
these  are  changed  into  '  tumblers',  in  which  form  they  remain  five  to 
ten  days,  thus  spending  from  fifteen  to  twenty-five  days  in  the  water 
before  they  become  denizens  of  the  air  and  a«:quire  their  musical  and 
phlebotomizing  capacities.  The  carp  doubtless  find  their  larvae  most 
palatable  tidbits,  that  are  greedily  sought  after.  In  one  particular  the 
chosen  habitats  of  carp  and  mosqaitoes  are  alike,  both  delighting  in 
warm  waters." 

Ocean  Codntt,  N.  J.,  F^miary  12, 1883. 

Fish  bubeau  in  Pobtland,  Me. — Aboat  April  I,  1S84,  a  flsb  ex- 
change was  organized  in  Portland,  Me.,  with  forty-two  members.  Mr. 
George  Trefethen  was  made  president  and  Mr.  O.  B.  Withen,  secretary. 

Shad  hatching  in  Connecticut.— Last  season  Mr.  Henry  J.  Fenton, 
by  direction  of  the  State  commission,  went  to  tbe  flsherieg  of  Farm- 
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ington  Biver,  aod  as  tbe  sbad  vera  eaaght  collected  the  spawn,  after 
which  the  fish  were  taken  to  market.  From  these  eggs  he  raised 
3,200,000  jroang,  and  tnroed  them  ioto  the  same  river  to  retnro  three  or 
four  years  beoce. 

CALiPoEmA  TBouT  m  Delaware  Riteb.— The  American  Angler, 
of  April  6,  1884,  annoonced  that  California  trout  are  making  their  ap- 
pearance in  Delaware  Biver,  a  boy  having  taken  a  two-ponnder  near 
NHrrowebnrg,  N.  Y.,  March  28, 1884. 

Bheepshead  abondaht.— Writing  ftvm  ISew  York,  Jane  12, 1884, 
Mr.  E.  G.  ^lackford  reports  tbe  catch  of  sheepshead  along  tbe  coast 
ftt>m  North  Carolina  to  Long  Island  as  exceptionally  large  and  of  good 
quality.  Tbey  sold  as  low  as  6  cents  per  poand  during  tbe  first  week 
of  Jane. 

Om  the  weight  of  beook  teout.— On  page  9  of  the  Bolietin  for  188a 
of  the  United  States  Fish  Gommissiou,  Livingston  Stone  has  given  some 
weights  of  Salmo  fontinalis  [Salvelinug).  Professor  Agassiz  pronounced 
the  Bangeley  tront  to  be  tme  Salmo  fontinatis.  The  trout  in  qaestion. 
said  to  have  been  canght  by  Mr.  Page,  bnt  really  caught  by  my  col- 
leage,  Mr.  Stanley,  weighed  10  pounds,  and  was  a  trae  fontinalia. 
Tbe  Salmo  oqitataa  never  attains  a  greater  weight  than  6  or  7  onnces ;  it 
is  peculiar  to  Bangeley  and  Moostocmagnntic  Lakes.  Mr.  Stanley,  some 
three  years  since,  in  dipping  for  oquaasa  or  blue-back  trout  in  October, 
caught  in  his  net  a  Salmo  /ontinalis  of  the  enormons  weight  of  la 
pounds. — E.  M.  Stilwell. 

Bakgor,  Mb.,  September  17,  1882. 

A  LABQE  HEBRINO.— A  herring  measnriug  13  inches  in  length,  7 
inches  in  girtb,  and  weighing  12  ounces,  was  forwarded  by  Mr.  Wilson, 
fishery  officer,  March  2S,  to  Prof.  Goesar  Ewart,  Edinburgh  University. 
The  herriug,  which  is  a  splendid  specimen,  was  caagbt  about  3  miles 
south  of  Girvan,  off  Ardmillan  Point,  by  Dngald  Bobertson,  Campbel- 
town, in  tbe  seine  trawl-net.    [Edinburgh  Scotsman,  March  29,  1884.J 

A  METHOD  OF  DESTEOTiMG  NOXIOUS  FISHES.— The  method  fre- 
quently adoptetl  by  fish-culturists  to  destroy  noxious  fishes  is  to  intro- 
duce quicklime  into  the  pond.  Thi.s  for  a  time  exerts  a  very  destructive 
influence,  but  before  long  becomes  inert  by  slaking  and  forming  a  harm- 
less combination.  If  the  water  is  drawn  off  after  liming,  of  course  it 
would  be  very  much  better,  and  at  the  end  of  a  week  carp  or  any  other 
fish  could  be  introduced. 

Dr.  Rnd.  Hessel,Hnperintendentof  thecarp ponds, said,  Kovember  23, 
1883 :  *'  Some  four  hnndred  eels  have  been  killed  during  the  last  eight 
days  in  tbe  ea«t  pond,  and  there  are  still  more.  One  barrel  of  bme  is 
required  to  exterminate  them." 
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Tanks  fob  teanbvebbehq  pibh  peoh  tab  Uisbibutpi  Bit^  to 
Kansas.— -The  followio?  is  eztraotod  from  a  letter  of  W.  8.  GUe,  of  tbe 
Kaosan  State  fishoonamiBBkm:  "Mypluitsof  native  fiah  in  tbe  streams 
of  tbe  State  ibis  season  vere  an  entire  snceees.  In  order  tbat  X  ni^t 
plant  flab  of  socb  size  as  to  l)ecotne  spawners  the  coming  season  I  liad 
some  zinc  tanks  made  and  incaseil  witb  wood  holding  about  two  bar- 
rels of  water,  laid  tbem  down,  had  a  bole  cat  in  the  top  at  one  end  large 
enough  to  pnt  in  and  let  oot  the  water  and  dsh,  filled  tbe  tank  two- 
thirds  full  and  set  it  endwise  with  the  car  toprevent  too  mneh  alopphig, 
and  aerated  when  tbe  cars  were  standing  with  an  air  pamp  with  about 
6  feet  of  hose  attached.  lo  this  way  I  transported  nine  varieties  of 
fish  caught  in  the  Mississippi  over  500  miles  with  good  saccess.  Bach 
plant  contained  two  varietiee  of  pike  a  foot  long." 

Venango,  Kans.,  December  27, 1883. 

Menhaden,  HEBBraa,  eels,  and  lobsters. — Mr.  Willard  Nye,  jr., 
writing  from  New  Bedford,  Mass.,  November  23, 1883,  says:  "The latter 
part  of  October  there  were  a  good  many  menhaden  in  the  Acashnet 
Kiver,  and  the  middle  of  this  month  they  were  quite  plenty  aronnd  Mod- 
taak  Point,  Long  Island.  The  fishermen  speak  of  there  being  conudera- 
ble  increase  in  the  schools  this  year  over  last.  Tbey  bavecanght  a  good 
many  of  those  &11  herring  in  the  traps  nronnd  here  for  tbe  past  montb ,  and 
tbey  are  as  round  and  fat  as  mackerel,  if  not  more  so.  If  potting  foreels 
is  not  stopped  soon,  tbey  will  exist  only  in  the  memory  of  the  inhabitants 
when  they  uued  to  be  plenty.  I  was  surprised  at  tbe  nnmber  of  lobsters 
crawling  around  on  tbe  sand  shoals — south  of  Gardner's  Island,  Long 
Island  Sound — and  there  did  not  seem  to  be  many  fishermen  to  catcb 
them — perhaps  this  explains  it."  , 

Intpediotu  ofmarintproduoti  in  tkeDi/trictof  Columbia/or  eteren  yean  aiding  June  30, 1863. 
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SDCCE8SP0L  INTEODUOTION  OP  LAKE  TEOUT,  SALMO  NAMATCtJSH, 

IN  Feanoe.— C.  Kaveret-Wattel,  writing  under  date  of  Paris,  Octo- 
ber 4,  1883,  says:  "Yon  will  learn,  doubtless,  with  pleasure,  that  tbe  eggs 
of  the  lake  trout  tbat  you  have  bad  the  kindness  to  forward  to  our  socieiy 
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have  ver;  suoeeBsfiilly  hatched.  The  fry  m  the  most  liv«ly  that  I 
have  evec  seen.  They  tfarire  marvelosBiy  irel),  and  are  abbost  twJM 
atlairee  aa  the  fry  of  oar  common  troat  of  the  same  i^e.  StUntvnaniay- 
cuik  AeemB  to  be  a  very  remarkable  fleb — extremely  hardy.  It  le  ocr- 
taialy  a  precioaa  species  in  all  regards  to  aodimate  in  our  fresh  waters, 
aud  we  are  much  indebted  to  you  for  having  afforded  to  oar  eociety  tbc 
possibility  of  the  experinent." 

The  salmon  crop  of  18S3.— Mr.  Robert  E.  0.  Stearns,  of  Berkeley, 
CaL,  has  forwarded  the  following  statement,  taken  ft«m  the  San  Frsn- 
ciaoo  Chronicle  of  Thursday,  December  13,  1SS3. 

"There  were  taken  frooi  the  Sacramento  Biver  and  thbataries  for 
the  year  1883,  ending  October  15,  and  delivered  to  the  different  pack- 
ing firms  461,957  spring  salmon  and  lfi0,542  fitll  salmon,  weighing 
7,349,988  ponnds.  The  wholesale  dealers  have  received  116.004  spring 
salmon  and  32,902  fiUl  salmon,  making  a  total  anmber  of  780,406  sidmoii, 
weigblug  9,585,672  pounds." 

Columbia  Biveb  salmon.— The  ran  of  salmoa  on  the  Colombia 
Kiver  has  been  very  large.  Becently  the  canners  were  obliged  to  throw 
away  six  thonsand  flsb,  which,  with  their  present  facilities,  they  were 
nnable  to  take  care  of.  The  canners  h>tve  been  doing  tbeir  utmost  to 
keep  up  with  the  fishermen,  but  the  supply  exceeds  the  CRnners'abilitieB. 
It  is  thought  that  the  season's  catch  will  be  anasaally  large.  [From 
The  American  Field,  July  26,  1884.  ] 

Salmon  canning  in  Bbttish  Columbia.— The  Delta  Cannery  is  the 
largest  in  British  C<riambiR,  Commencing  operations  only  five  years 
ago,  its  business  has  assumed  such  proportions  that  it  now  employs  a 
force  of  over  400  men,  280  Chinese  and  160  Indians,  and  a  fishing  uotflt 
consisting  in  part  of  38  boats  and  nets,  2  seines,  1  steam -tng,  and 
4  scows.  The  cannery  covers  a  space  160  by  120 feet,  is  two  stories  high, 
and  in  some  respects  is  the  best  furnished  on  the  Pacific  coast.  It 
is  provided  with  a  boiler  16  feet  long  and  4  feet  in  diameter,  twelve 
tanks,  two  retorts  of  3,360  cans  capacity  each,  filling  and  solderingma- 
chines,  fonr  lacquer  baths,  and  every  convenience  for  the  rapid  and 
thorongb  performance  of  the  various  operations  necessary  to  secure  the 
highest  degree  of  perfection  in  the  preparation  of  this  most  excellent 
article  of  fbod.  Chinamen,  under  the  supervision  of  experienced  white 
foremen,  are  employed  for  the  canning  process  and  Indians  for  catching 
the  fish,  receiving  th>m  $1.25  to  $2  per  day,  the  net  tenders  the  latter 
amount.  The  daily  catch  per  boat  ranges  from  fiA.y  to  three  hundred 
salmon,  the  fleet  sometimes  bringing  in  twelve  or  fifteen  thousand. 
This  reason  (1882t)  the  run  has  been  so  extraordinary  that  the  Delta 
Cannery  put  up  1,280  cases  iu  a  single  day,  and  6,600  cases  In  six  days. 
Messrs.  Page  &  Ladner,  the  managing  partners  of  the  firm,  showed  me 
their  product  for  the  last  month,  amounting  to  the  enormous  quantity 
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of  26,000  cases,  or  1,162,000  cans,  covering  ever;  available  space  of  tbe 
immense  lower  floor  to  tbe  height  of  over  5  feet,  the  largest  namber 
ever  packed  by  any  one  eiitablishment  dnriiig  the  same  period  of  time. 
Two  bandred  and  fifty  barrels  of  salmon,  or  aboot  13,000,  were  also 
salted  within  tbe  month.  The  company  ship  their  goods  direct  to  Lou- 
don or  Liverpool  throagh  tbe  firm  of  Welch,  Ritbet  &  Co.,  of  Victoria. — 
[Kewtou  H.  Chittenden,  in  "  Gaide  to  Britisb  Colombia.''] 

l^E  SAL^fON  OAintERiBs  OK  Fbaseb  Biteb. — Mr.  Loiiis  G.  d'Homer- 
gne,  of  Brooklyn,  N.  Y.,  writing  to  tbe  Daily  Eagle  of  that  city  from 
San  Franciso,  CiU.,  in  April,  1882,  says':  "The  salmon  canneries  on  tbe 
Fraser  Siver  are  eleven  in  nnmber,  and  these  caught  and  shipped  to 
England  680,000  boxes,  containing  each  48  cans  of  a  pound  eadi,  while 
on  tbe  Colambia  River,  iu  tbe  United  States,  thirty-two  canneries  only 
made  366,000  boxes  of  4  dozen  cans  eacb.  In  tbis  coontry  onr  resources 
are  allowed  to  be  drawn  npon  without  regolation,  while  in' the  English 
possessions  everything  is  well  regulated.  Under  English  laws  no  can- 
neries or  flsb-rendering  works  under  the  new  law  can  be  established  on 
the  Mackenzie  and  Fraser  rivers,  except  at  a  location  indicated  by  tbe 
fishing  commissioner  nnder  a  yearly  license  of  $250  and  a  tonnage 
license  for  each  boat  employed ;  tbey  can  only  flsb  for  certain  fisb  at 
and  btitween  certain  times,  and  then  only  iu  the  districts  indicated 
within  their  licenses.  The  nnmber  of  factories  at  varions  localities  is 
left  to  the  discrimination  of  the  fishing  commissioner,  who  being  ap- 
pointed for  life  at  a  round  yearly  salary  and  being  a  man  of  great 
knowledge  in  such  matters  cannot  be  improperly  influenced.  Tbe  re- 
sult of  tbis  restrictive  system  is  that  ever>'  British  subject  engaged 
in  the  fisheries  is  doing  well  and  the  fish  are  plentiful,  while  those  on 
the  Columbia  are  scratching  every  year  harder,  from  the  comparative 
scarcity  of  fisb,  which  will,  probably,  in  a  few  years  disappear,  as  tbey 
have  in  the  Sacramento  River." 

Hatching  Salmon  at  Denktstille,  UAiNE.-'Mr.  Benjamin  Lin- 
coln makes  the  following  statement:  The  Fisb  Commissioners  of  our 
State  sent  me  40,000  salmon  eggs.  I  succeeded  in  batching  out  and 
putting  into  tbe  river  36,000  young  salmon  in  good  condition,  which,  if 
nothing  happens,  ought  to  increase  the  run  of  salmon  iu  our  river. 

It  is  stated  that  tbis  river  (the  Dennys)  is  the  only  river  in  tbe  United 
States  iu  which  the  salmon  will  take  au  artificial  fly.  Do  you  know 
whether  that  is  the  case ;  and,  if  so,  what  can  be  the  cause  of  it  f-  We 
have  taken  three  here  this  spring  with  rods.  Bnt  it  is  so  cold  and  wet 
that  there  are  bnt  very  few  iu  tbe  river. 

Dbnnysville,  Me.,  June  2, 1884. 

Ripe  BCtn-prae  in  Vineyaed  Sound.— Mr.  Vinal  N.  Edwards,  in 
letters  to  Prof.  S.  F.  Baird,  writes  as  follows:  "Day  before  yesterday 
1  found  scnipins  in  the  Sound  very  plentifully,  and  every  one  was  a 
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milt«r.  Last  month  I  conld  catch  Bone  bnt  those  with  eggs.  Some  of 
them  bad  8  raya  in  the  dorsal  fin  and  some  9  rays.  In  the  anal  fin  there 
vere  13  and  14  rays." 

Wood's  Holl,  Mass.,  November  23, 1883.    , 

"I  send  to-day  some  jars  of  sonlpin  spawn  that  washed  ashore  on 
Nobsba  Point,  and  some  white  ^oea  from  the  milters.  November  20  I 
went  off  in  the  Sonnd  fishing  and  found  the  scolpins  very  plenty,  and  all 
were  milters.  I  went  again  yesterday  and  fotind  them  still  very  plenty 
and  all  milters.  The  milt  was  ranning  out  of  some  of  them.  Still  the 
spawn  is  very  small  and  black  ou  the  oatside.  There  has  been  no  sco^ins 
caught  with  eggs  for  about  a  month.  Then  they  were  all  females  and  no 
milters.  Can  it  be  that  the  spawners  come  along  and  lay  their  eggs, 
and  then  the  males  come  aloug  in  three  or  four  weeks  and  milt  them  ? 
I  have  tried  every  fall,  in  October  and  the  first  of  l^ovember,  and  never 
cangbt  a  milter,  but  every  one  had  eggs,  then  they  would  go  and  I  did 
not  try  again,  thinking  the  scnlpins  had  all  gone  by." 

Wood's  Holl,  Mass.,  Hwemb^  30, 1883. 

Lakgb  halibut  and  PGUP ano.— April  24, 1884,  Mr.  E.  G-.  Blackford, 
of  Fulton  Market,  Tfev.  York,  received  a  halibut  which  with  head  and 
tail  on  weighed  426  ponnds.  It  was  the  largest  he  ever  handled.  Muy 
30,  be  received  his  largest  pompauo,  weighing  35  ponnds.  It  was  caught 
off  the  coast  of  North  Carolina. 

Shares. — Commander  J.  B.  Bartlett,  of  the  Hydrographic  UfQce, 
United  Stateo  Navy,  at  Philadelphia,  seut  the  fullowiug  memonuiduui : 
JuDe  10, 1884 :  "AmerinaD  steamship  D.  J.  Foley,  at  Philadelphia,  from 
Port  Antonio,  on  June  6,  ran  through  an  immense  school  of  sharks 
from  latitude  35°  30'  to  latitude  36o  30'  ou  the  meridian  of  75°  W.  The 
captain  reports  that  he  shot  60  of  them." 

Thk  Eockt  Mountain  whitetish  (CoEBGONtrs  williambonii) 
IN  Oregon. — In  forwarding  a  specimen  of  this  fish  for  identification 
Mr.  I.  R.  Moores  wrote :  "  They  are  a  very  fine  pan  fish,  by  some  claimed 
to  be  equal,  if  not  superior,  to  our  mountain  trout — very  solid  and 
white  flesh.  They  are  found  in  Mill  Creek,  a  tributary  of  the  Willa- 
mette Biver  at  Salem,  175  miles  irom  the  ocean.  They  come  in  immense 
quantities  with  the  first  foil  rains  in  October  and  November,  hundreds 
and  thousands  being  taken  by  seines  along  the  creek  and  in  ponds 
caused  by  the  overflow.  They  are  very  nearly  of  one  size  and  length, 
and  when  alive,  having  no  slime  whatever,  they  can  be  bandied  as 
readily  as  corncobs.  As  far  as  we  can  learn  reliably  these  fish  are  only 
found  in  Mill  Creek,  and  there  only  since  the  construction  of  the  locks 
at  the  falls  of  the  Willamette  two  years  ago.  Several  of  us  who  have 
given  the  subject  some  attention,  are  of  the  opinion  that  they  are  a 
salt-water  or  estuary  fish,  and  have  come  through  the  locks  at  Oregon 
City  in  their  taJX  migrations  for  spawning." 

Portlahd,  Osbo.,  February  27, 1883. 
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BBOOBD  OF   WHITBPISH   BCtOS    BBaBITBD  AND    SATOHBD  AT  DBOTV 
HILL  HATOHINa  HOUBB,  BALTDHOS,  KD. 

l.—Lot  0/  60,000  rtoeived  December  20, 1882. 

or  titts  lot  49,407  hatched  Febniai7  12, 1883 ;  of  wfat^  94  AA  were 
lost  In  hsDdllQg,  making  a  total  loss  ot  647.  The  arersge  temperatore  of 
air  Aming  incnbatloD  was  34^°,  of  water  38^°.  The  fry  were  dcqpoaited  aa 
follows: 


Dm». 

FlM*. 

HmalMr. 

F,r,. 

■IS 

1U>     " 

8h.nrjod.MUk 

n.— £of  of  100,000  received  December  30, 1862. 

Of  this  lot  95,000  hatched  Febniary  5,1863,  and  the  fty  were  depoeited 
a«  follows : 


HoTtb  But  Blnr,  Cooa  CotintT,  Murlaad 

Hil[iiifEtiin,Ch..terSlTH,  Knot  Conn  t7 

OelaruU  BiTCr.  Cecil  ConntT.  lUrjUBd 

Big  Elk  Ri«r,  C(cU  County.  MirjUod 

PtlapMoBlTflT,  Hon.Td  Count]-,  Uu^Und 

CortbCrMk,  Ann.  ArondrlCountr  Mujiand 

Uonnl  Wlnuu,  B^lUmore  Count;,  UarylMkd. 

Lmiral.  PMnientSlrer,  HunaTdCoDnty.  Harfluid  . 
TrwMqnsklog  RlTsr,  Darcbeater  Count;,  Uiuyliind, 

ToUl 


A  HBW  HAxrHiMa  BOX.— Prot  Cosear  Evart,  F.  B.  S.,  has  devised 
a  new  hatehiDg  box  for  adhesive  eggs,  to  take  the  place  of  the  *<  Clark" 
batchiDg  box.  The  advantage  of  Pro£  Ewart^s  box  is  that  the  glasses 
are  arranged  in  a  himzoncat  position,  so  that  the  embryos  when  hatched 
pass  at  once  into  comparatively  still  water,  instead  of  having  to  ran  over 
and  nnder  a  varying  namber  of  vertical  glass  plates. 

Teansfbbring  pebtilized  heeeino  eggs  to  spawnibg  bkds — 
Professor  Ewart  has  described  an  easy  method  of  stocking  spawning 
beds,  capable  of  being  readily  used  by  the  flshermen  themselves.  All 
tbat  vfM  required  was  an  ordinary  wooden  tub  and  a  shallow,  galvan- 
ized-iron  tray  aboat  20  inches  in  diameter,  with  the  bottom  consistiug  of 
two  portions  each  hinged  to  a  central  bar  so  a8  to  open  downwards. 
Tbe  object  in  view  is  to  deposit  stones  on  the  spawning  bed  coated  with 
fertilized  ova.    To  do  this  the  tray  is  placed  iu  the  tnb,  wbich  is  then 
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filled  with  sea-water.  Id  the  tray  a  number  of  flat  stones  ax%  arranged ; 
the  water  is  then  fertilized,  and  the  stones  coated  with  eggs.  This 
done  the  tray  is  lowered  to  the  bottom  by  m'^ans  of  foar  cords,  two  at- 
tached to  the  rim  of  the  tray  and  one  to  each  half  of  the  bottom. 
When  the  tray  has  reached  the  sea-floor  the  cords  attached  to  the  folse 
bottom  are  set  free  and  the  tray  raised  by  the  cords  attached  to  its 
edge,  the  resalt  being  that  the  egg-coated  stones  are  left  at  the  bottom. 
By  this  method  the  fishermen,  without  any  trouble  or  expense,  conid 
add  two  hundred  or  three  hundred  eggs  for  every  herring  they  removed 
from  the  sea,  and  thus  do  their  best  to  restore  the  balance  of  nature 
which  their  operationB  disturb.    [From  Nature,  March  27, 1881.] 

Dbstbttction  op  fish  by  Dutch  nbts.— Extract  from  letter  of  L. 
H.  Hardy,  dated  Baleigh,  U.  C,  January  19,  1883 :  ''  We  have  in  Car- 
teret OooDty,  N^orth  Oaroliua,  a  great  many  flsh,  and  our  people  live  by 
catching  and  selling  them.  For  the  last  four  years  our  waters,  both 
in  the  sounds  and  ooeau,  have  been  obstructed  6y  Datoh  nets,  which 
have  proved  very  destmctJve  to  our  fish.  Thonsands  offish  too  small 
to  be  serviceable  are  caught  by  these  nets  and  suffered  to  remain  in 
them  antil  they  are  dead,  and  then  tamed  oat  to  drift  opon  the  shore 
in  nnmbera  that  would  seem  inoredible  to  relate.  Sonetines  those 
small  flsh  are  ti^en  and  worked  up  for  manure,  and  at  other  tiBies  they 
<mly  go  to  feed  the  crabs.  Thus  millions  of  good  fish  are  being  de- 
stroyed yearly  Aat  are  not  worth  a  cent  while  so  small.  These  nets  do 
more  damage  on  the  outside,  iu  the  ocean,  than  they  do  in  the  soonds." 

TBBMinATION    OF    THE   TBBATT  OF  WASHINGTON   IN  1886. — At  a 

meeting  of  Gloucester  fishing  owners  and  masters  of  flshiug  vessels  held 
in  that  city  in  1882,  a  memorial  to  Congress  was  adopted,  wherein,  after 
citing  the  33d  article  of  the  treaty,  it  was  continned :  "  How,  therefore, 
we,  the  outfitters,  owners,  and  tlshermen  of  the  United  States,  koowiog 
and  believing  that  the  results  of  said  treaty  have  not  only  been  detri- 
mental  to  the  interests  of  the  United  States,  bat  npjust  and  moDStroos 
in  the  valoation  by  the  Halifax  commissioners  of  the  British  shore  fish- 
eries, do  hereby  pray  your  honorable  body  to  cause  notice  to  be  given 
at  the  earliest  practicable  moment  of  the  desire  of  the  United  States  to 
terminate  the  operation  of  the  fishery  articles  of  said  treaty,  and  all 
other  treaty  provisi<ms  relating  to  the  fisheries  on  the  shores  of  Canada 
and  Newfoundland,  for  the  following  reasons :  To  the  end  that  the  Brit- 
ish and  American  flshennen  may  each  in  their  own  waters  eqjoy  the 
right  to  take  flsh  unmolested,  and  have  equal  commercial  rights  in  the 
waters  of  either  country,'* 

EdIBLB  QUALITIES  OF  THE  POLZ  PLOTmOEB. — In  the  Kew  York 
Times,  of  August  14, 1882,  Mr.  Baroet  Phillips  said :  "There  are  many 
varieties  of  flat-fish  in  our  waters,  varionely  designated  as  the  smooth 
fiounder,  the  rusty  flounder,  the  sand  flounder,  the  four-spotted  flonnder, 
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bat  nose  of  them  are  equal  .to  tbe  English  sole.  The  dabs  aod  flakes 
of  tbe  Sw  York  markets,  if  properly  prepared,  are,  however,  qnite 
edible.  But  there  is  one  flat  fish,  the  pole  flooDder  ( Olypto&phalM  cyn- 
oglogsus],  which,  found  oaoarcoafit,ls  qnitetheequalof  any  sole caaght 
in  European  waters.  It  resembles  io  form  the  geueral  appearance  of 
the  flat  fish,  bat  is  more  elongated,  and  will  weigh  from  2  to  3  poands. 
The  mouth  is  exceedingly  small,  and,  strangely  enoagh,  for  this  reason, 
as  the  flab  cannot  easily  take  the  hook,  it  has  not  as  yet  been  caaght 
with  a  line.  As  it  lives  in  rather  deep  water,  it  has  to  be  taken  with  a 
drag-net.  Some  years  ago  its  presence  was  determined  by  tbe  United 
States  Fish  Commission,  and  from  time  to  time  these  fish  have  been  dis- 
tributed to  tbe  appreciative  in  order  that  their  -qnality  should  be 
tested.  Last  week  Professor  Baird  forwarded  to  Mr.  E.  O.  Blackford 
some  half  dozen  of  these  pole  floonders,  witii  the  request  that  the  merits 
of  these  fish  should  be  determined.  The  pole  flounder  was  found  to  be 
in  every  respect  the  equal  of  the  sole.  Its  flesh  was  firm  and  white, 
without  that  muddy  flavor  pecnliar  to  onr  flounder.  One  peculiarity  of 
the  fish,  in  which  it  difl^rs  fh>m  the  flounder,  is  that  the  spines  which 
surround  the  fish,  the  continuous  dorsal  fin,  are  not  set  into  the  body 
with  hard  bones,  which  in  the  flonuder  fill  the  month  with  spicule,  re- 
calling a  pin-cttdiion.  These  bones  in  the  pole  flounder  are  placed  in  a 
gelatinous  substance,  which  forms  one  of  the  most  agreeably  edible  por- 
tions of  the  fish.  If  this  fish  could  be  caught  in  quantity  it  would  be- 
come a  most  important  addition  to  onr  catalogue  of  American  fishes,  for 
it  would  replace,  if  not  surpass,  the  sole." 

The  shad  fishbbieb  at  Lasg  Monbob,  ELoeroA. — Writing  fh)m 
Sanford,  Fla.,  March  3, 1881,  Mr.  D.  L.  Way  says : 

"Hr.  Fisber,  who  is  condncting  the  shad  fishenes  at  the  head  of  Lake 
Mouroe,  states  that  shad  are  now  ripe  with  roe,  and  that  be  could  fur- 
nish from  50  to  75  a  night  that  could  be  stripped.  He  says  that  when 
he  takes  a  ripe  one  he  either  strips  the  eggs  into  the  water  or  lets  the 
fish  go.  He  is  deeply  interested  in  the  preservation  of  the  roe.  He 
farther  says  that  in  about  ten  days,  or  at  any  time  thereafter,  he  can 
furnish  200  or  300  for  stripping  every  night.  Tbe  shad  spawn  as  tar 
up  the  Saint  John's  and  tributfuies  as  there  is  fanning  water.  Tbe 
bar  at  the  head  of  Lake  Monroe  is  a  noted  epawning-gronnd  for  shad. 
Owing  to  a  large  extent  of  shallow  water  there,  with  clean,  sandy,  bot- 
tom, and  facilities  for  protecting  the  spawn  and  young  fish,  it  will  be  a 
most  desirable  place  for  a  hatchery.  He  likewise  says  he  has  had  much 
experience  in  this  very  line,  having  assisted  Seth  Oreen  as  early  as  the 
year  1S63  in  catching  and  stripping  shad. 

"After  the  shad-flshing  season  is  over  this  year  he  is  going  to  seine  for 
catfish  and  gars  (two  fish  that  are  specialty  destructive  to  spawn  and 
young  shad)  and  sell  them  for  fertiliziug  parposes." 
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The  shad  pishbbies  near  Hatbe de Obace,  Md.,  1833— Od  Jane 
20,  Frank  L.  Donnelly  proceeded  to  Havre  de  Grace,  Md.,  to  ascertain  as 
for  as  practicable  the  catch  of  the  different  seines  opeiated  in  that  neigh- 
borhood, and  also  the  statistics  of  the  shipments  of  fish  ftvin  that  port, 
both  to  Baltimore  and  to  northern  markets,  the  length  of  seines  used  at 
the  different  fisheries,  &c. 

He  visited  the  owners  and  persons  in  charge  of  the  six  principal  fish- 
eries in  that  vicinity,  and  from  them  obtained  the  facte  compiled  below: 

Table  lifSarredeOraixiiuidJUheriei,  1883. 


Sales  op  pish. — He  learned  from  the  only  wholesale  shippers  of  fish 
in  Havre  de  Grace  thattbeir  sales  were  almost  exclusively  in  Philadel- 
phia, and  this  season  (1883)  they  had  shipped  to  that  city  16,500  shad, 
which  had  been  canght  by  gilliog  or  drift-net  fishermen. 

The  Baltimore  market  is  supplied  by  bay  fishermen  and  "  run-boats  " 
from  the  fioat  and  shore  fisheries.  It  was  impossible  to  get  an  accurate 
statement  of  the  shad  shipped  to  Baltimore. 

-  It  will  be  seen  from  the  above  that  46,967  shad  were  caught  by  the 
six  principal  fisheries  in  the  vicinity  of  Havre  de  Grace.  Also  16,500 
ahad  were  canght  by  the  gilling  or  drift-net  fishermen  on  the  Snsqne- 
haima,  making  a  total  of  62,967  shad.  If  statistics  from  all  the  fioats 
and  shore-fisheries  and  drift-net  fishermen  on  the  Susquehanna  Biver 
and  at  the  mouth  of  the  Chesapeake  Bay  could  be  gathered,  Mr.  Don- 
nelly thinks  it  would  show  a  total  catch  of  100,000  shad  for  the  season. 

Washikqtoh,  D,  C,  June  27,  1883. 

Shad  hatohiko  in  Oohnbctioct  in  1884.— The  catching  of  shad, 
for  the  purpose  of  secnring  the  spawn  for  artificial  propagation  on  the 
Hoosatonic  Biver,  closed  about  July  1.  Mr.  Fenton,  who  has  had 
charge  of  the  hatching,  gives  some  very  interesting  facts  in  regard  to 
it.  The  total  number  hatched  out  and  deposited  in  the  rivers  will  ex- 
ceed 3,000,000,  ol'  which  one-half  have  been  emptied  into  the  Connecti- 
cut Biver,  at  Enfield  Bridge,  and  the  remainder  into  the  Housatonic 
Mr.  Fenton  estimates  the  average  number  of  eggs  secured  from  each 
fish  at  30,000,  although,  at  least  iu  two  cases,  he  has  secured  fish  that  had 
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'  07CT  60,000  eggs  each,  the  eggs  firom  the  two  fish  fllllDg  a  commoD-Buied 
milk-pan.  The  f(Bh  were  emptied  into  the  river  at  the  tarn  of  the  flood 
tide,  so  that  as  the  tide  goes  out  the  yoong  shad  are  carried  down  the 
river  far  enough  so  that  the  impurities  emptied  into  the  river  ftom  the 
paper-mill  may  not  kill  them.  Mr.  Feuton  seems  to  think  that  the  acids 
discharged  in  the  river  are  not  so  destructive  to  fish  as  is  generally  sup- 
posed, and  says,  in  support  of  his  views,  that  several  days  since,  just 
after  the  hatching  of  several  thousand  shad,  the  vats  of  the  paper-mill 
were  discharged  into  the  river  while  the  tide  was  risiug,  and  consequently 
the  impnritiett  were  forced  up  the  river  to  the  hatching-boxes,  a  few 
hundred  yards  above  the  mill,  filling  them  with  impure  water,  so  that  the 
young  fish  could  not  be  seen;  but  after  the  tide  went  out  and  the  water 
became  pure  no  perceptible  bann  had  been  done  the  fish. 

Besides  the  young  shad  placed  in  the  river  here,  the  United  States 
Fish  Commtssiooer  placed  1,000,000  fish  in  the  river  at  Milford,  although 
he  is  doubtful  if  mauy  of  these  live  to  reach  the  Sound,  as  not  only 
do  th^y  have  to  run  the  risk  of  being  devoured  by  the  bass  and  pickerel 
in  the  take,  but  the  passage  of  the  dam  during  the  month  of  Septem- 
ber, when  the  water  is  low,  is  doubtful,  and  if  tbey  take  to  the  canal 
and  pass  through  the  water-wheels  of  the  different  shops,  they  go  to  som 
death,  as  has  been  seen  at  Windsor  Ixtcks.  [Forest  and  Stream,  Jnly 
17, 1884.] 

Pennino  bookpish  at  Battery  Station.— Lieut  W.  F.  Low,  F. 
S.  N.,  who  wasin  charge  of  the  station  in  April,  1883,  wrote:  "I  am  in- 
formed that  last  June  some  four  hundred  rockflsh  were  placed  in  the 
pool  at  this  station.  The  last  authentic  accouut  I  have  of  them  before 
the  ice  formed  is  from  Mr.  Mitchell,  the  lighthouse  keeper,  who  tells  me 
that  he  saw  a  great  many  of  them  on  several  occasions  near  the  snrflioe 
of  the  water  and  always  swimming  in  the  same  manner,  namely,  round 
and  round. 

Since  I  have  taken  cbarge  of  the  station  (&ve  weeks)  four  dead  ones 
have  been  found,  all  very  thin.  Yesterday  we  made  a  haul  in  the  pool 
and  captured  two  live  ones  and  a  dead  one.  The  dead  one  was  cov- 
ered with  mud  and  had  evidently  been  dead  some  time.  Ofthelive 
fisb  one  was  a  male  and  the  other  a  female.  The  fismale  measured  28 
inches  and  the  male  20.  Both  were  in  poor  condition  and  no  evi- 
dence of  food  was  found  in  them.  The  head  of  the  female  was  much 
bruised,  as  if  from  constant  rubbing  against  some  hard  substance.  The 
haul  was  not  a  very  thorongh  one,  as  the  seine  hung  several  times,  and 
we  were  obliged  to  lift  the  leads  some  distance  from  the  bottom  on 
each  occasion," 

Battebt  Station, 

ffarre  He  Grace,  Md.,  Apnl  fi,  1883. 
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te3.-TllB  BPECKLBD  CATFISH. 

By  S.  r.  JONES. 

[From  letters  to  Prof.  S.  F.  Baird.] 

The  genflral  8p«c)eB  of  flsb  is  common,  but  tbu  valnahlp  and  bighl; 
appreciated  ynriety  that  I  have  domesticated  is  difliBtrent  from  all  of 
the  kind,  both  iD  habit  aud  color.  The  "speckled  catfish"  is  naturally 
a  pond  fish,  aud  found  only  in  one  locality  in  the  South  ;  at  least,  such 
is  ray  information  and  observatioD,  That  locality  is  on  Flint  River, 
ronning  south  and  emptying  into  the  Chnttahoochee  some  distance  be- 
low Colnmbns,  Ga.  Many  years  ago  this  flsh  was  plentiful,  being  found 
only  in  still  water,  lagoons,  or  ponds.  The  Flint  River  rnns  through 
the  Pine  Mountain.  Not  far  south  or  north  of  the  mountain  these  flsh 
ceaae  to  occupy  the  waters  and  inhabit  only  the  tributaries  to  the  river, 
including  a  space  of  about  50  or  To  miles. 

Some  time  since  I  determined  to  try  and  domesticate  them,  and  the 
effort  baa  resulted  in  success.  Tbe  species  is  easily  tamed  or  domesti- 
cated. They  can  be  trained  like  pigs;  uicre-se  and  grow  fast  when 
well  supplied  with  food;  sobsist  upon  vegetation,  but  in  the  absence  of 
it  can  be  fed  any  kind  of  fruit,  sucb  as  peaches,  appIeS,  persimmons, 
watermelons  and  tbe  like,  corn,  wheat,  and  xorgbum  seed.  I  pnt  fifty, 
3  inches  long,  in  a  cotton  basket  and  set  it  in  my  pond.  I  fed  them 
well  on  com  shorts  aud  dough.  In  the  short  space  of  six  weeks  tbey 
grew  to  be  6  and  7  inches  long  and  trebled  iu  weight.  They  spawn 
when  one  year  of  age,  and  twice  a  year — May  and  September.  Last 
spring  I  procured  only  eight  wild  ones.  After  feeding  them  well  up  to 
this  time  tbey  have  spawned  in  May  aud  September  and  have  filled  my 
pond.  They  bdve  grown  to  be  15  and  18  inches  long  and  weigh  4 
and  6  ponnds.  They  take  care  of  their  own  young  and  trouble  no 
other  fisb,  bite  readily  at  hooks,  and  offer  all  tbe  sport  at  catching  that 
a  troat  does. 

Tbey  resemble  the  leather  carp  more  than  any  other  fleh,  are  oval 
from  bead  to  tail-An  on  the  back,  and  have  a  sharp  mouth.  The 
under  part,  or  belly,  is  as  white  as  cotton.  Tbe  sides  aud  back  are  aa 
spotted  as  a  leopard.  The  flesh  is  perfectly  white  and  tender,  and  no 
better  for  tbe  tab'e  is  to  be  found ;  bones  are  rather  small  and  slender. 
At  tbe  same  time  they  carry  more  flesh  than  any  fisb  I  ever  saw.  Tbey 
love  a  pond  of  clean  water  and  a  mud  bottom.  All  the  floods  that 
conA  cannot  wash  them  ftt>m  their  home  unless  the  whole  of  the  pond 
is  carried  away,  Tbey  will  not  go  iu  running  water  if  tbey  can  avoid 
it.    Diatnrb  them,  aud,  like  a  carp,  they  will  sink  in  the  mud  to  hide. 

•       Bull.  U.  S.  F.  C,  84 21 
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They  cau  be  caaght  conveuieDtly  in  a  griU-net,  bat  with  great  tlifficnHy 
In  a  seine. 

My  pond  covers  S  acres  of  laod,  the  largest  and  best  i>oad  in 
Western  Georgia.  It  is  a  perfect  mass  of  fiBh  and  haa  been  constrncted 
only  eleven  months.  The  water  is  fix>ni  an  inch  to  5  feet  deep,  and 
abonnds  in  vegetation.  I  could  sell  it  for  a  fine  price,  bnt  I  woiUd  not 
«xcbange  for  the  best  fourborse  farm  in  Georgia.  The  twenty  little 
carp  yon  sent  me  last  winter,  then  abont  3  or  1  inches  long,  are  now  20 
inches  in  length.  I  had  two  old  ones  that  I  bonght,  and  they  have 
stocked  my  pond  with  hundreds  now  abont  8  or  10  inches  long. 

HOQANSVILLE,  Ga.,  Octt^er  31, 1883. 

I  am  ansions  to  send  yon  some  of  my  "  speckled  cat,"  and  to  have 
you  test  their  value  as  a  domestic  fish  in  the  Government  ponds.  I  can 
send  you  some  alive  without  danger. 

I  am  sending  the  September  spawn  all  over  the  9outhem  States  now, 
and  when  they  are  properly  introduced  they  will  give  the  laborers  or 
farmers  all  the  meat  needed. 

HoGANSViLLB,  Ga.,  yovemher  5,  1883. 


By  Prof.  A.  J.  111 A L MORE  N. 

From  time  immemorial  there  have  been  caught  in  Finland  salmon  in 
whose  mouth  or  entrails  have  been  fonnd  hooks  of  a  form  and  chfu^c- 
ter  entirely  unknown  in  these  regions.  In  all  the  salmou  streams 
which  fall  into  the  Gulf  of  Bothnia,  not  excepting  the  most  northern, 
the  Tomea'and  Eemi,  it  is  quite  common  to  And  such  books.  They  are 
found  every  summer,  even  in  the  Eymmene  Biver,  which  empties  into 
the  Gulf  of  Finland,  although  not  so  frequently  as  in  some  of  the  other 
rivers.  At  the  Baatti  salmon  fishery  in  the  Ulea  Biver,  where  all  sal- 
mon are  cleaned  before  they  are  sold,  the  fishermen  gather  every  year  a 
large  number  of  strange  hooks  taken  from  the  mouths  and  stomachs  of 
salmon.  Tbna,  I  was  informed  during  my  last  visit  to  Baatti  in  Au^st, 
1883,  thai  among  aboat3,000  salmon  caught  since  the  end  of  June,  weigh- 
ing on  an  average  ftom  25  to  30  pounds,  there  were  at  least  25  fish  Avm 
which  brass  hooks  were  extracted.  At  the  Elockarsand's  government 
fisheries  in  the  Kumo  Biver,  near  Bioroeborg,  a  considerable  number  of 
similar  hooks  are  taken  from  salmon  every  snnimer. 

With  few  exceptions,  of  which  I  shall  speak  later,  the  hooks  found 
in  salmon  are  of  the  same  kind.  They  are  made  of  brass  wire,  varying 
in  thicknens  from  2  to  2^  millimeters  [from  one-twelfth  to  one-tenth  of  an 

"  ■•  Laj:eH»  iSufnio  aalar  L.)  eai.driiigari  Ostrr'jihi."  From  Aftryrk  ur  Sporttn,  No.  S, 
1-S4.    TrausUleJ  froui  tho  Sweilish  by  Hf.RMan  Jacobson. 
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iucb],  a  little  compressed  at  the  bend  of  the  hook,  aud  varying  in  length 
from  9.5  to  1 1.5  centimetere.  Most  of  tbem  measure  about  10.5  centi- 
uieters  [4^  inches]  iu  length;  and  the  opening  of  the  hook  has  a  breadth 
of  iVom  2}  to  3^  centimeters  [from  1  to  ]§  inches].  To  the  hook  tbere  la 
frequently  attached  a  piece  of  line,  varying  in  length,  generally  still  good, 
and  Aiea^uring  1.5  to  l.S  millimeters  [about  one-sixteenth  of  an  inch]  in 
thickness.  To  this  piece  of  line,  if  it  isof  sufficient  length,  there  is  gen- 
erally attached  ii  few  inches  from  the  hook  a  leaden  weight  of  conical 
shape,  bored  through  lengthwise,  and  weighing  from  10  to  20  grams 
[about  half  an  ounce].  Occasionally  one  or  two  letters  or  other  marks 
are  engraved  on  these  weights.     Fig.  3  shows  such  a  brass  hook  witii 


\ 


its  weight,  taken  l^m  the  stomach  of  a  large  salmon  caught  last  July 
at  the  Muhos  salmon  fisheries  in  the  Ulea  River,  about  4  miles  from  its 
month.  On  this  weight  the  letters  C  and  K  can  easily  be  distinguished 
on  each  side.  Fig.  2  shows  another  hook  of  the  same  kind  taken  from 
a  salmon  near  Uleaborg.  All  the  hooks  referred  to  as  well  as  the  weights 
are  hand-made,  and  therefore  vary  somewhat  in  size  and'  shape.  The 
many  hooks  which  have  passed  through  my  hands,  and  which  had  been 
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taken  from  salmoD  canght  ia  the  rivers  Toniea,  Eemi,  Simo,  Ijo,  Hiia> 
kipadaa,  Ulea,  Sakajoki,  Pjbf^oki,  Eamo,  and  Eymmene,  hare  all  been 
of  the  same  general  type,  and  were  evidently  all  intended  for  the  same 
object.  g 

As  the  qaeBtion  whenee  these  characteristic  and  frequently  occaning 
boobs  and  weights  came  is  of  great  interest  even  from  a  practical  point 
of  view,  1  have  given  some  time  to  its  examination.  The  resnlt  of  my 
researches  show  with  a  considerable  degree  of  certainty  that  these  hooks 
came  to  ns  from  the  north  coast  of  Germany,  where  they  are  very  gen- 
erally Qsed  daring  wioter  for  catching  salmon.  From  statements  by 
Professors  Wittmack,  Benecke,  Mobins,  and  Heiucke,  it  appears  that 
daring  the  winter  months,  especially  daring  March  and  April,  very  suc- 
oeseful  salmon  fisheries  with  books  and  lines  are  carried  on  along  the 
northern  coast  of  Germany  irom  Bupen  to  Memel,  at  a  depth  of  firom  30 
to  00  meters  [about  16  to  32  fathoms]  and  at  a  distance  of  Rrom  10  to  30 
kilomet«rs  [about  6  to  20  miles]  from  the  shore.  This  method  of  catching 
salmon  seems  to  have  been  very  generally  used  from  ancient  times  on 
the  coast  of  Pomerania,  where  it  is  more  common  than  in  any  other  part 
of  the  German  coast.  According  to  Professor  Beiiecke,  however,  it  has 
during  the  last  twelve  years  spread  as  far  east  as  Memel,  and  possibly 
also  to  some  parts  of  the  Russian  coast.  The  apparatus  used  in  these 
fisheries  resembles  in  all  its  leading  features  the  ealmon-line  ased  on  the 
coasts  of  Skane  ahd  Blekinge  [Sweden],  bnt  the  hooks  and  weights  as 
well  as  the  line  are  different  from  those  employed  ia  soathern  Sweden. 
Professor  Benecke,  of  Eonigsberg,  to  whom  I  sent  a  brass  hook  taken 
from  a  salmon  canght  in  the  Ulea  Biver,  wrote  me  a  letter  entirely  con- 
firming the  conclusion  at  which  I  bad  arrived,  namely,  that  these  hooks 
came  from  the  coasts  of  Prussia  and  Pomerania.  As  they  are  not  used 
in  any  other  part  of  the  coast  of  the  Baltic  or  anywhere  in  the  Baltic, 
it  is  evident  that  the  salmon  carry  these  books  to  Finland  from  the  Pras- 
slan  and  Pomeranian  coasts,  where  they  are  used  in  the  salmon  fisheries 
and  where  the  fishermen  annually  lose  a  considerable  unmber. 

Oc45a8iooa)1y  lai^e  hooks  of  tinned  iron  or  steel  wire  are  fonnd  in  sal- 
mon caagbt  in  Finland.  These  books  are  of  an  entirely  different  kind 
from  the  Pomeranian  brass  hooks,  and  the  two  in  my  possession  do  not 
at  all  resemble  each  other.  The  one  taken  firom  a  salmon  canght  near 
Christinestad  by  Mr.  Hasselblatt,  and  presMited  to  me  by  Mr.  H.  O. 
Fontell,  of  Christinestad,  resembles  in  shape,  looks,  and  size  the  hooks 
which  are  used  in  winter  for  catching  salmon  in  the  open  eea  near 
Boroholm,*  Mid  in  t^e  southeastern  part  of  Skane  and  Blekinge.  This 
book  is  fastened  to  a  conical  leaden  weight  by  means  of  a  pecnliarlf 
constructed  hemp  line,  measuring  about  3.6  millimet«r6  [about  one-eighth 

"  Capt.  Ivar  Brenner,  of  HeteingfuM,  bw  bad  tbe  kindness  to  send  me,  for  the 
pnrpose  of  oouparisoD,  mo  Balmon  books,  witk  Ifne  and  neight.  brought  by  him  fttim 
BomboliD.  Tbewbooka,eTeii  totbesiiMllestdetaiJ,  aretbeexactconaterpftnaottbe 
book  from  CbtiBtineatad. 
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of  an  iucli]  iu  tbicknesB,  aod  is  nearly  9  ceDtimeters  [3)  inches]  long, 
tbe  opeuing  ineasui-ing  3.5  centimeters  [If  incbeB].  The  hook,  weight, 
and  line  bo  exactly  resemble  the  apparatas  of  this  kind  nsed  near 
Bontholm  and  in  soutbeaetern  Skane  for  catching  ealmon,  that  there 
can  be  hardly  any  donbt  that  these  hooks  came  from  Bornholm  and 
soatherii  Stcedeu.  The  other  iron  book,  which  was  taken  fl<om  a 
salmon  caught  in  the  Kumo  River,  and  a  sketch  of  which  is  giren  in 
Fig.  1,  also  greatly  resembles  the  Skane  salmon  hook,  but  ia  somewhat 


longer,  m&aanring  11.5  centimeters  [4^  inches],  and  is  made  of  somewhat 
thicker  wire.  Tbe  end  of  a  thick  and  strong  hemp  line,  which  is  still 
attached  to  the  hook,  shows  that  tbe  line  was  of  tbe  same  kind  as  those 
used  in  salmon  fishing  near  Bombolm,  in  Skane  nnd  Blekinge  ;  and  it 
is  therefore  tolerably  certain  that  tbis  hook  likewise  comes  from  tbe 
same  region  of  the  southern  Baltic.  The  fact  that  these  iron  hooks  are 
but  rarely  taken  from  salmon  canght  in  our  streams  is  probably  owing 
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to  the  ciiCDmatance  that  the  ScandinaTJatis  nse  much  stronger  lines  for 
salinoD  flshiDg  than  the  Gennaos. 

Besides  the  above-mentioned  hoobs  taken  from  salmoD  whtcb  are 
anknown  in  Finland,  I  have  recently  received  from  H.  O.  Fontell,  of 
Christinestad,  a  hook  made  of  thick,  flattened  brass  wire  taken  from  a 
salmon  caught  in  the  sea  near  Christinestad  by  Mr.  Basselblatt.  This 
hook  is  about  i  centimeters  [H  inches]  long,  of  a  very  peculiar  shape, 
and  is  firmly  attached  to  a  doable  brass  wire  40  centimeters  [15|  inches] 
long  and  almost  1  centimeter  f  two-fifths  of  an  inch]  thick,  which  passes  ' 
through  two  holes  in  the  hook.  I  do  not  feel  positive  as  to  whence  this 
strange  hook  may  have  come,  but  I  suppose  that  it  mnst  have  come 
ftom  the  Bussian  shore  of  the  Baltic  To  give  a  better  idea  of  this 
hook  I  have  sketched  it  in  Fig.  4. 

Dr.  Badolf  Lundberg  describes  the  hook  and  line  fisheries  for  sal- 
mon which  are  carried  on  on  the  sontbeastern  coast  of  Skane  as  fol- 
lows :• 

"  Fishing  with  salmon  lines  begins  in  autnmn  after  the  close  of  the 
herring  fisheries,  and  is  continued  all  tbrongh  the  winter  whenever  the 
weather  permits.  These  lines  are  constructed  in  such  a  manner  as  to  float 
on  the  surface  and  are  fastened  only  at  one  end,  the  other  being  free,  so 
it  can  float  with  the  current.  Thepitrt  which  keeps  the  apparatus  in  its 
place  is  called  the  'striug,'  and  is  anchored  at  the  bottom  by  means  of 
a  large  stone.  After  the  stone  has  been  sunk,  about  a  fathom  of  the 
string  is  hauled  up,  and  a  glass  float  is  fastened  to  the  string.  Eight 
to  twelve  fathoms  above  this  another  glass  float  is  fastened,  and  from 
4  to  6  feet  twiow  this  the  line  is  fastened  to  the  string.  The  line  is  kept 
floating  near  the  surface  by  means  of  four  wooden  or  cork  floats.  At 
present  only  three  hooks  are  used  (formerly  five  or  six  were  used)  ou  each 
line,  whose  length  is  .30  fathoms.  The  hooks,  made  of  tinned  iron  wire, 
are  tolerably  strong  {8  centimeters  [3  inches}  long  and  almost  4  centime- 
ters [1 J  inches]  across  the  opening),  andarebaited  with  herring  which  are 
cot  just  below  the  aual  apertnre,  and  are  attached  to  the  hook  in  SDch  a 
manner  that  its  point  passes  through  the  eye,  and  sticks  out  at  the 
side.  The  salmon  lines  are  set,  one  after  the  other,  at  sack  intervals 
that  they  may  not  become  entangled  when  swayed  to  and  iro  by  the 
current.  The  glass  float  before  referred  to  keeps  the  string  up  in  the 
water  and  prevents  its  being  carried  about  by  the  current.  This  appa- 
ratus is  set  at  a  depth  of  from  20  to  30  fathoms,  the  farther  from  the 
shore  the  better.  As  long  as  the  water  is  still  warm  in  autumn,  firesh 
bait  should  be  put  ou  the  books  every  day.    When  tbe  water  gets  colder, 

*  Tbe  QecDisQ  method  of  matching  sslmoD  njth  lines  resembles  (to  judge  froni 
Professor  Beoecke's  deKcripliou)  very  mucb  tlie  Snedisb  mrtbod;  but  the  Oermans 
seem  to  use  only  one  book  for  every  line,  while  the  SweUeit  nse  tbrve.  It  is  said  th&t 
the  Germaua  iiimi  as  bail,  besides  berrin;;,  nlxo  roaob  and  Cjffirtniie  Hmba;  and  there  are 
frequent  oomplaintB  that  tbe  books  are  lost.  The  Naliiion  are  also  freqarntly  devonred 
by  seals,  which  leave  only  the  head. 
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the  herring  will  keep  three  or  four  days  without  tnrning  sour;  if  the 
bait  becomes  stale  the  salmon  will  oot  bite.  Daring  the  antamn  sal- 
mon Heberiee  there  are  foar  men  in  a  boat  with  from  40  to  60  salmon 
Unes." 

The  occurrence  of  strange  hooks  in  salmon  cangbt  in  the  rivers  empty- 
ing  into  the  Gulf  of  Bothnia,  both  in  Sweden  and  Finland,  was  men- 
tioned  a  century  and  a  half  ago.  Tbns  ITils  Gisler  says  in  tbe  "  Trans- 
actions of  the  Swedish  Academy  of  Sciences"  for  1752,  p.  99  :  "lu  tbe 
Angermann  Kiver  there  are  annnally  cangbt  many  salmon  from  which 
large  books  are  taken,  some  of  steel  and  others  of  brass.  Some  of  these 
hooks  have  pieces  of  line  attached  to  them  in  a  good  state  of  preserva- 
tion, some  of  them  measnring  2  fathoms  in  length,  with  lendpn  weights 
sometimes  resemblin;:  in  tbeir  shnpe  chnrch  bells,  with  letters,  names, 
and  places  of  residence  marked  thereon.  In  tbe  Njurnnda  Biver  two 
books  were  taken  from  salmon  in  1728,  which  in  their  shape  differ 
greatly  from  other  books.  Such  hooks  are  not  often  found  in  this  river, 
as  the  large  sea  salmon  do  not  often  enter  it,  unless  there  is  very  high 
water,  as  was  the  case  in  the  year  referred  to  above.  The  hooks  fonnd 
in  the  other  rivers  are  generally  all  of  one  and  the  same  kind.  Speci- 
mens of  hooks  taken  from  salmon  in  different  places  have  been  sent  to 
tbe  Boyal  Academy  of  Sciences.  I  do  not  know  whether  tbey  are  found 
in  all  kinds  and  varieties  of  the  sea  salmon  and  in  the  lake  salmon  and 
salmon  trout.  Sometimes  hooks  have  been  taken  from  salmon  which  had 
been  caught  far  up  the  streams ;  thus  one  was  taken  in  1746  from  fi^ 
salmon  caught  G  miles  up  the  Lulea  Kiver.  ■  •  •  Here,  in  Norr- 
botten,  sucb  hooks  are  not  used." 

From  time  immemorial  salmon-fisheries  with  hooks  and  lines  have 
been  carried  on  during  the  winter  near  the  coasts  of  Bomholm.  The 
apparatus  used  is  very  much  like  tbe  one  used  in  Skane,  and  the 
salmon- fisheries,  especially  net-fisheries,  are  said  to  have  increased  very 
much  in  these  waters  during  the  last  ten  years.  It  is  specially  reporteil 
that  the  number  of  small  salmon  and  young  salmon,  weighing  from  1  to 
3  pounds  each,  has  increased  greatly  since  1874,  when  these  fisheries 
were  comparatively  small.  The  number  of  salmon-nets,  which  in  1874 
was  small,  amounted  in  1880  to  upwards  of  C,000.  On  the  Baltic  coast  of 
North  Germany  tbe  salmon-fisheries,  both  with  hooks  and  lines  and 
with  nets,  have  considerably  increased  of  late  years,  and  the  number 
of  young  salmon,  weighing  from  1  to  3  pounds,  has  particularly  in- 
creased. Tbe  firm  of  M.  Badmann  &  Son,  of  Berlin,  report  that  last 
year  40,000  yonug  salmon,  weighing  ou  an  average  1^  pounds,  were 
brought  to  Berlin  from  the  coast  of  Pomcrauia. 

Tbe  comparatively  frequent  occurrence  in  the  salmon  caught  in  our 
rivers  andon  our  coaslsof  brass  hooks  like  those  used  on  thecoast  of  North 
Germany  proves,  iieyoud  a  doubt,  that  many  of  the  salmon,  after  hav- 
ing visited  the  coast  of  North  Germany,  return  to  <mr  waters.  Others 
have,  during  their  migration  to  the  Gulf  ot  Bothnia,  visited  BornholiD 
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end  the  southeast  coast  of  Sweden,  as  the  iron  hooks  used  in  those 
localities  aud  taken  from  salmon  caught  in  Finnish  waters  prove  coo- 
cinsively.  Sioce  it  is  well  known  that  the  salmon  as  a  rule  return,  for  the 
purpose  of  spawning,  to  the  rivers  which  they  left  as  yoang  fry,  we  are 
justified  in  supposing  that  the  largely  increased  number  of  salmon  and 
young  salmon  which  duringrecent  years  have  visited  the  coasts  of  Bom- 
holm,  Pomerania,  and  Prussia,  are  principally,  and  perhaps  exclusively, 
flshwhich  have  beenhatcbedin  thesalmoD  rivers  of  Finlandand  Northern 
Sweden.  It  is  only  abont  twelve  or  fourteen  years  that  the  salmon  have 
been  protected  in  the  Finnish  rivers,  aud  daring  this  period  the  salmou- 
flsheries  in  the  Southern  Baltic  have  increased  and  improved  to  a  very 
noticeable  degree.  But  if  Finland  (and  also  Sweden)  is  to  enjoy,  to  a 
greater  degree  than  has  hitherto  been  the  case,  the  fruits  of  protecting 
the  salmou  in  the  rivers  of  Finland  during  the  spawning  period,  the 
catching  of  young  salmon  near  Bomholm  aud  on  the  coasts  of  N'oitb 
Germany  ought  to  be  stopped  as  soon  as  possible.  This  object  would 
be  greatly  furthered  if  some  international  arrangement  on  this  subject 
could  be  arrived  at  between  all  the  Baltic  States. 

By  marking  salmon  it  has  been  found  iu  England  and  Scotland  that 
the  varions  kinds  of  salmon  during  their  stay  in  the  sea  prefer  to  visit 
certain  portions  of  the  coast  in  order  to  seek  their  food.  Thos,  accord- 
ing to  Frank  Bnckland,  the  coast  of  Korfolk,  especially  near  Yarmouth, 
is  said  to  be  the  Ikvorite  place  of  the  bull-trout  [Salmo  eriox],  which  is 
found  iu  large  numbers  in  some  of  the  English  and  Scotch  rivers.  David 
Milne-Home,  who  possesses  the  most  thorough  knowledge  of  every- 
thing relating  to  the  salmon-fieheriea  iu  Scotland,  and  more  especially  in 
the  river  Tweed,  states,  as  an  iustance  of  bow  soon  a  fish  of  the  salmon 
kind  can  change  its  feeding-ground,  that  a  bull-trout  which,  on  Mu«h 
29, 1852,  had  been  marked  in  the  Tweed  with  a  silver  thread  bearing 
an  iuacription,  was  caught  near  Yarmouth  on  April  2,  of  the  same  year, 
after  having  traveled  almost  300  miles  in  four  days.  Another  fish  was 
marked  iu  the  Tweed  on  March  10, 1880,  and  was  caught  near  Yar- 
mouth on  May  6,  1880,  after  a  journey  of  fifty-five  days.  As  the 
salmou  {Salmo  tolur),  according  to  the  experience  gained  in  Scotland,  is 
said,  during  its  visits  to  the  sea  in  seeking  food,  to  prefer  places  where 
there  is  a  sandy  bottom,  and  as  on  the  German  coast  between  Memel  and 
Bugen,  near  Bomholm,  and  on  the  southeastem  coast  of  Sweden,  the 
bottom  of  the  sea  is  sandy,  and  as  all  the  other  conditions  for  a  success- 
ful production  of  salmon  food  are  found  there,  the  canse  of  the  regular 
visits  of  our  salmon  to  these  coasts  must  be  found  in  these  circumstances. 
The  regular  migrations  which  the  salmou  undertake  in  spring  to  the 
rivers  emptying  into  the  Gulf  of  Bothnia  and  the  Gulf  of  Finland  are 
made  exclusively  for  the  purpose  of  spawning. 

HELSlNGFOEa,  FINLAND,  RuesiA,  February  6, 1884. 
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1«S — eSBAT  HeSDLTS  SBTAINBD  WITH  E.ITTI.B 

By  Dr.  BBtinnE. 

I  am  of  opinion  that  notliing  is  so  niucb  catenated  to  advanee  the  in- 
tereets  of  the  fisheries,  and  more  especially  of  artificial  fish-cultare,  as 
tmthftil  acconnta  of  the  establish meut  aud  working  of  artificial  fish- 
hatcheries.  I  presume  that  most  readers  have,  like  myself,  perused  with 
pleasnre  and  attention  tbe  various  reports  on  practical  experiments, 
without  in  the  least  disparafpng  theoretical  treatises  ou  different  sub- 
jects connected  with  fisL-culture,  whose  value  and  proper  place  in  fish- 
cultural  literature  no  one  will  deny.  For  the  practical  man  and  tbe 
fishemiati,  however,  comnuiDtcations  regarding  rbe  experiences  of  others 
will  be  of  si>ecial  interest ;  for  they  will  cause  him  to  think  and  institute 
comparisons  with  his  own  experi^oces,  and  may  help  him  in  making 
the  best  use  of  tbe  uatural  conditions  of  his  own  locality. 

I  myself  owe  to  such  accounts  and  reports  relative  to  different  fish- 
cultural  establishments  as  bave  frequently  been  given  intbesf^  columns, 
tbe  impetus  and  directions  for  creating  a  hatching  and  feeding  estab- 
lishment for  trout  and  salmonoids,  under  such  peculiar  circumstances 
that  a  description  of  these  aud  a  brief  account  of  my  little  establish- 
meot  will  perhaiw  be  found  welcome  by  some. 

There  is  a  small  spring  at  my  disposal  which  rises  under  a  neighbor- 
ing water-mill,  and  which,  even  dnring  a  rainy  season,  yields  only  20  to 
25  liters  [alwat  6  gallons]  of  water  i>er  minute.  The  water  is  x>erfectly 
clear  all  the  time,  and  Imtb  in  summer  and  winter  its  temperature  is 
constantly  7f°  B.  [49Jo  F.].  For  about  60  paces  the  water  runs  under 
ground,  through  wooden  pipes  lined  with  zinc,  and  then  flows  into  my 
grounds.  My  entire  establishment  coosistsof  three  basins  laid  in  cement, 
tbe  first  holding  1.1,  tbe  second  13,  and  the  third  20  cubic  meters  of 
water.  The  water  in  all  these  basins  is  renewed  in  about  twenty-five 
hours.  Although  the  change  of  water  is  exceedingly  slow  (there  is  ab- 
solutely no  current  inaide  the  basins),  the  temperature  of  tbe  water — 
even  during  a  period  of  excessively  hot  weather,  such  as  we  had  during 
last  July — will  never  be  higher  than  10°  R.  (54}°  F.).  because  the  basins 
are  in  the  ground  and  their  sides  are,  consetinently,  not  exposed  to  the 
rays  of  the  sun ;  and  because,  in  view  of  the  possibility  that  the  rays  of 
the  sun  may  be  verj'  hot,  the  entire  establishment  is  surrounded  by  an 
earth  wall  6  feet  high,  planted  with  shrubs  and  trees.  During  midsum- 
mer only  the  declining  snn  of  ibe  evening  reaches  the  surface  of  tbe 
water  in  the  basins,  while  tbe  fish  can  enjoy  the  cool  shade  during  the 
other  part  of  the  day.  The  water  in  the  basins  is  80  centimeters  deep, 
with  tbe  exception  of  the  first  and  smallest  basin,  into  which  the  spring 
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enters,  and  whicb,  by  varioas  snbdiviBioDB,  has  been  traDsfoimed  iulo 
a  meanderiog  ditch,  wbicb  serves  for  batcbiug:  the  e^ga  and  raising 
the  yoDug  fish.  Tliis  ditch  is  only  ttom  12  to  15  inches  broad,  and 
its  aides  are  lined  with  tu>f.  Its  fall  varies ;  here  and  there  it  widens 
oat  into  deeper,  pond-like  places,  and  it  is  covered  with  a  dense  growth 
of  creases  and  other  plants  wbicb  thrive  in  cold  water.  Its  bottom  is 
covered  with  fine  gravel ;  in  some  places  it  is  maddy,  and,  by  placing 
in  it  pieces  of  clayey  slate,  nnmeroas  hiding-places  for  the  small  fish 
have  been  provided.  The  two  other  basins  have  a  gravelly  bottom, 
occasionally  mixed  with  mud,  of  wbicb,  as  I  think,  the  trout  is  verj'  fond. 
In  these  basins  numerous  biding-places  have  also  been  provided,  as  veil 
as  small  hillocks,  with  dimiuatire  caverns  and  tunnels  of  pieces  of  lime- 
stone. All  around  the  edges  of  the  basins  there  are  banks  of  nioss  and 
turf,  whose  roots  and  blades  reach  into  the  water,  and  thereby  serve  to 
increase  the  number  of  worms,  larvse,  &c.  While  the  water  in  these 
two  basins  is  always  kept  at  a  depth  of  from  SO  to  100  centimeters  [about 
32  to  40  inches],  the  depth  of  water  iu  the  first  basin  or  ditch  is  never 
more  than  from  3  to  5  centimeters  [lito2  inches] ;  thereby  a  lively  cur- 
rent is  produced,  wbich  is  an  indispensable  condition  for  feeding  the 
young  fish,  for  the  food  intended  for  fish  of  that  age  should  be  moved 
along  by  the  current,  so  as  to  make  it  api>ear  alive.  If  necessary  the 
current  in  the  ditch,  as  well  as  tbe  depth  of  water  in  the  basins,  can  be 
increased  or  diminished. 

As  I  live  iu  a  very  flat  country  without  forests  or  brooks,  tbe  creation 
of  a  trout'hatcbery  became  tbe  subject  of  many  discussions  and  dis- 
couraging remarks.  Like  Noah,  when  he  built  bis  ark,  I  had  to  bear 
many  a  sneer;  but  tbe  results  have  changed  all  this,  and  tbe  mockers 
are  now  all  on  my  side.  I  have  once  more  furnished  tbe  proof  that 
much  can  be  done  with,  little  water,  if  it  is  only  good,  for  I  have  sue 
ceeded  in  raising  in  my  small  basins  or  ditchesal>out  five  hundred  trout, 
which  I  received  as  young  fry  from  Einsiedel  during  lastMarob.  1  put 
out  one  tbousaud,  but  one  hundred  soon  perished  through  a  grave  mis- 
take, and  tbe  other  four  hundred 'were  caught  by  kingfishers  and  wag- 
tails. These  fry  grew,  during  seven  months,  to  be  fish  measuring  from 
12  to  18  centimeters  [about  5  to  7  inches],  and  weighing  as  many  grams 
[about'half  an  ounce].  1  also  succeeded  in  feeding  several  hundred 
two  and  three-year-old  trout  so  as  to  make  them  fine  food-fish,  some 
of  wbich  weighed  1^  kilograms  [3^  pounds].  I  now  commence  to  batch 
several  thousand  e^gs  of  salmonoids  and  hybrids  in  simple  wooden 
boses,  whose  inside  has  been  charred,  and  I  have  no  doubt  that  1  shall 
succeed  in  that  experiment  as  well  as  iu  raisiug  young  fish  in  inclosed 
basins,  a  fact  wbich  so  far  does  not  seem  to  be  generally  credited. 

As  reganls  the  methotl  employed  in  managing  my  little  batching  and 
raising  establishment  I  would  state  the  following :  As  food  for  young  fry, 
I  have  successfully  employed  fresh  white  cheese,  meat  chopped  fine, 
and  especially  Ibe  young  of  amphipods  and  other  small  aquatic  ani- 
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mals,  tboaBands  of  whicb  were  soon  cangbt  in  the  neigbboring  mill-pond 
by  moans  of  a  ganze  net.  I  can  also  recommend  a  mixtare  of  white 
cheese  and  ground  meal  with  a  little  water,  kneaded  into  balls.  For 
the  ftirther  development  of  the  yoang  flsh  whicb  have  grown  up  this 
snmmer,  I  have  provided  a  small  basin,  connected  with  the  others, 
measaring  1  meter  [39.37  inches]  in  breadth,  2  meters  io  length,  and  1 
meter  in  depth,  and  by  placing  in  it  small  stone  hilloi^ks,  and  making 
hiding-places,  it  has  become  a  pleasant  place  of  sojonm  for  fish.  Hence 
the  fish  can  again  ascend  to  the  ba«in  origiually  inhabited  by  tbem, 
and  thna  lire  either  in  shallow  or  deep  water. 

As  food  tor  trout  which  are  several  yearu  old,  I  have  very  saccess- 
fblly  employed  a  mixture  of  white  cheese  and  Nicklas's  fish-food,  in  a 
proportion  of  3  to  2.  These  two  substances  most,  of  wmrse,  bekneade<l 
together  by  means  of  water  and  then  be  fed  to  the  fish  in  the  shape  of 
noodles.  The  large  fish  also  get  raw  meat,  frog  lArvce,  small  frogs, 
worms,  snails,  amphipmls,  &c.  There  is  nothing  better  for  flsh  than  to 
vary  their  food  from  ,time  to  time.  Too  large  a  qnaotity  of  substances 
containing  much  nitrogen  seems  to  cause  diseases  among  the  trout. 
The  old  adage,  variatio  delectat  (variety  is  pleasing),  also  applies  in  this 
case.  In  place  of  Nicklaa's  food  1  have  recently  begnn  to  use,  also,  the 
American  ground  meat  (meat-fiour,  which  is  frequently  used  as  food 
for  cattle.  It  is  my  opinion,  however,  that  this  food  should  be  em- 
ploye<l  cantionsly.  I  shall  at  any  rate  continue  my  esperimeuts  with 
this  ground  meat  and  with  Nicktns's  food,  and  at  some  later  datereport 
as  \o  the  results.  One  thing  I  can  stat«  even  now ;  this  is,  that  my 
trout  did  not  seem  to  tike  Nicklas's  food  when  given  to  tbem  by  it- 
self. For  days  they  will  leave  the  foo<i  untouched,  and  most  of  it  is 
eaten  by  the  crawfish  which  I  have  placed  in  my  basins  in  large  num- 
bers as  guardians  of  public  order,  and  which  have  to  see  to  it  that 
nothing  is  wasted. 

This  is,  in  brief,  my  hatching  and  feeding  establishment,  consisting, 
therefore,  of  a  very  small  spring,  three  basins,  and  two  wooden  batch- 
ing boxes,  without  the  trace  of  a  hatcbing-house ;  and  up  to  spring, 
18S4,  I  expect  to  have  raised  in  it  about  10,000  eggs  of  different  kinds 
of  trout  and  hybrids,  so  that,  in  alt  probability,  I  shall  have  next  sum- 
mer about  10,000  fine  food-flsb.  Only  by  closely  following  the  rales 
laid  down  by  nature  for  the  life  of  trout,  and  by  making  use  of  all  the 
hints  given  both  in  this  pape^  and  in  other  publications,  have  I  suc- 
ceeded in  furthering  the  interest  of  the  fisheries  in  a  country  like  ours, 
which  has  been  but  tittle  favored  hy  nature ;  and  in  making,  within  a 
space  of  only  100  square  meters,  the  best  use  of  a  spring,  which  thns 
furnishes  uow  not  only  a  cooling  draft,  but  a  fine  fish  for  the  table. 

Would  that  this  communicatioa  might  aid  in  awakening  greater  in 
terest  in  Germany  for  the  important  fishery  industries !  Much  money 
is  still  lying  bid  in  out-of-the-way  nooks  and  corners  of  our  country. 

L5BEJUN,  NEAR  HalLE  ON  THE  8ALLE. 
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■••■-•OBCK    mw    THB    •fVPICOLTfBH   WHICH  0«nPB«NT   •TaTBB 
BKBBVBRS.- 

Br  H.  H.  PIEBCE. 

[From  two  letters  t^  Prof.  J.  A.  Ryder.] 

At  the  BoggeatioD  of  Mr.  Eugene  Blackford,  of  New  York  Oity,  I 
take  the  liberty  of  addressing  you  a  few  lines  regarding  certain  points 
relating  to  the  oyster  business. 

The  company  of  which  I  nm  treasurer  have  several  beds  of  phinted 
"  seed,"  upon  which  last  season's  spawn  set  to  aconsidexable  extent.  We 
bnve  a  quantity  of  shells  near  our  oyster  bouse  also  and  are  deeiroos 
of  plautiug  these  shells  at  once,  jo  as  to  catch  the  spat  of  this  season. 
Our  experience  and  practical  knowledge  in  this  direction  is  very  limited. 
Oan  you  assist  us  t  To  iuform  you  deAnitely  of  what  we  want  to  know, 
it  is  perhaps  well  to  ask  the  following  questions:' 

Ist.  The  bottom  under  »nd  above  the  principal  part  of  oar  beds  be- 
ing sand,  covered  by  from  1  to  3  inches  of  mud,  should  we  plant  onr 
shells  before  spawning  takes  place,  or  Immediately  after  it  commences  t 

2d.  How  can  we  tell  from  the  appearance  of  the  oyster  when  it  is 
ready  to  emit  its  spatT 

3d.  After  the  spat  is  emitted  how  soon  does  it  attach  itself  to  its 
future  home,  and  how  long  is  it  sapposed  to  float  before  sinking  to  its 
resting-place  t' 

4th.  How  long  after  becomiug  attached  to  its  resting-place  before  it 
becomes  sofflciently  developed  to  be  discernible  to  the  naked  eyet 

5th.  What  is  the  general  appearance  of  the  yoaug  oyster  when  first 
large  enough  to  be  seen  by  the  naked  eye  or  by  the  aid  of  an  ordinary 
magui^ing  glass  1 

6th.  How  can  we  secure  Oovernnient  assistance  in  the  way  of  Bcien> 
tific  investigation  and  experiment  in  Sinepnxent  Bayl 

Snow  Hill,  Woboesteb  Co.,  Md.,  June  7, 1883. 

We  have  been  almost  daily  plunting  shells  since  the  1st  of  June,  iu 
a  small  and  experimental  way,  in  close  proximity  to  one  of  our  beds 
of  two-year-old  oysters  and  upon  which  we  Had  a  considerable  "  set," 
varying  in  size  from  that  of  the  diagram  in  your  esteemed  favor  before 
us — supposed  to  represent  the  oyster  about  ten  dajs  after  fixation — to 
about  the  size  of  a  half  dollar.  So  tar,  our  operation  seems  to  have 
been  pretty  uearly  iu  line  with  what  yon  have  suggested. 

We  are  anxious  to  make  our  business  here  as  large  as  practicable,  and 
to  this  end  desire  to  avail  ourselves  of  all  the  scientific  assistance  we 

*  Thesu  lett«ra  latrodiiced  the  rcmarknblK  B«ri«sof  RSperiments  conODoted  hj  Mmare. 
Pierce  and  Bjder  at  Stockton,  and  descrilied  iu  Ball.  F.  C.  1883,  p.  SSI ;  IWt,  |>.  17 
and  p.  43.— C.  W.  8. 
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cftD  get,  and  sincerely  hope  yon  may  be  able  to  visit  and  give  na  snch 
advice  and  instrnction  as  may  seem  best  to  you  after  examinatioD  of 
oar  grounds  and  w.ork. 

We  may  add  tliat  the  oyster  industry  in  these  wat«ra  is  rapidly  be- 
coming very  Ktrge.  It  is  claimed  that  there  have  been  this  season  over 
000,000  bushels  of  seed  IVom  the  Chesapeake  planted  here.  It  seems  to 
me  that  much  may  be  done  here  towards  raisingour  own  seed.  Thus  far 
the  ebells  which  we  planted  early  in  this  month  do  not  appear  to  show 
any  "  set**  of  spawn,  though  they  still  remain  pretty  clean  and  fi%e  &om 
muddy  deposit. 

If  you  can  favor  qh  with  a  visit,  we  shall  be  most  happy  to  be  initiated 
fully  into  your  views  and  methods  and  do  all  iuonr  power  to  assist  you 
in  your  experiments. 

Stooktom,  Woecestee  Co.,  Md.,  Jun£  15, 1883. 


l«r— CAN  RBKBine  live  and  INCBEASB    in  INVLOSKV  WATKBSr* 

Br  nr.  FINN. 

The  following  contribution  towards  the  solutiou  of  this  interesting 
problem  has  been  communicated  to  the  editor  of  the  Norwegian  Jonnial 
of  Fisheries : 

About  the  end  of  May  several  barrels  of  salt "  great  herring"  from  Lof- 
fodeu  were  received  in  Bergen.  These  fish  had  been  cangbt  during  the 
first  half  of  the  month,  and  the  person  who  received  them  fbrwarded 
some  specimens  to  the  editor  for  the  purpose  of  investigation.  The 
specimens  which  were  examined  showed  the  following  dimensions : 


LsDgth. 

Height. 

n 

mm. 

n  15  DiUlmetera  mate  1  iucb. 


These  herring  were,  therefore,  of  the  same  size  as  large  spring  her- 
riug  and  Iceland  herring,  or  as  the  former  so-called  "  great  herring." 
The  examination  of  the  sexual  organs  showed  the  following  results : 


1  Itwttb.  1  B<d|bt 

Weight. 

So.*.  Spkwarr 

34 

W 

l» 

•  Abmt »!  ena.  moke  1  ouMk. 

*  "  Kann  der  BSriitg  Jn  gttcK'onmeti  GtvSmtr^  Itbat  mid  *lok  rermeiirtnt"  From  tbe 
DnttuAt  Fi»ch«rei-ZtiUng,  Vol.  VI.,  Nu.  46,  Stettin,  Not.  13,  1883.  TraDalated  ftom 
the  0«Tman  by  Hsrmam  Jacobson. 
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"So.  4  was  almost  ready  to  spawu,  and  the  aezaal  organs  of  the  otber 
three  were  so  tnuch  developed  that  the  tatter  half  of  Ha;  most  be  sup- 
posed to  bare  been  their  spawning  season.  At  the  same  time  several 
spawaers  were  examined  which  bad  been  caoght  in  the  middle  of  March 
iu  the  Mjufiord  in  Iceland.  The  maximum  length  of  these  herring  was 
347.5,  353.5,  and  350  millimeters,  respectively,  and  the  weight  of  the 
spawn-bags  "I,  62,  and  91  grams,  respectively.  The  spawniug  season 
of  these  Iceland  herring  sets  in  probably  somewhat  earlier  than  that  of 
the  Norwegian  herring.  We  have  merely  stated  this  l>ecause  the  spawn- 
ing season  of  both  these  kinds  of  fish  sets  in  later  than  that  of  the  spring 
herring. 

The  Loffodeu  herring  had  been  caaght  in  the  Borgefiord.  This  fiord, 
■  which  is  scarcely  half  a  mile  long,  and  somewhat  narrower,  is  connected 
with  the  Polar  Sea  by  a  narrow  eonnd,  not  quite  a  quarter  of  a  mile 
long,  which  can  only  be  crossed  by  boats  in  a  few  places  when  the  tide 
is  in,  and  which  is  almost  dry  when  the  .tide  is  out.  The  Pollen,  a  sheet 
of  water  farther  inland,  which  is  somewhat  larger  than  the  fiord,  is  con- 
nected with  the  latter  by  a  short  watercourse  abont  3  feet  deep.  The 
greatest  depth  of  this  fiord  is  said  to  be  40,  and  that  of  the  Polleu  60 
fathoms.  In  the  fiord  the  tide  can  be  noticed,  but  not  in  the  Pollen, 
whose  waters  are  said  to  contain  but  little  salt.  The  herring  prefer  to 
stay  in  the  fiord,  but  they  bare  also  been  canght  in  nets  in  the  Pollen. 
Besides  herring  the  Qadua  virena  is  occasionally  caught  in  the  fiord, 
and  both  here  and  in  the  Pollen  not  a  few  salmon  and  salmon  trout. 
It  is  said  that  there  are  no  other  fish  in  these  waters. 

From  information  furnished  by  the  inhabitants  of  this  region,  it  ap- 
pears that  about  ten  years  ago,  during  the  "great  herring"  period,  her- 
ring first  made  their  appearance  iu  these  waters,  some  probably  as 
early  as  the  autumn  of  1871,  and  that,  usable  to  leave  them,  they  prop- 
agated here,  which  may  be  concluded  from  the  circumstance  that  .young 
fry  of  all  sizes  are  found,  even  up  to  the  "  Christianla  herring, "  which 
must  be  considered  as  the  oldest  offspring  of  the  immigrants.  The  large 
specimens  which  we  examined  belonged,  therefore,  to  the  original  im- 
migiants.  The  fisheries  take  place  almost  esclusirely  in  spring  when 
the  ice  has  melted,  and  when  large  schools  of  herring  appear  on  the 
coast.  It  is  difficult,  however,  to  catch  the  herring,  because  they  are 
very  shy.  At  other  times  they  are  but  rarely  caught  in  nets.  As  only 
nets  with  large  meshes  are  useiJ,  only  full-grown  fish  are  caught.  Dur- 
ing the  present  year  30  tons  have  been  taken ;  but  as  a  geueral  rule 
the  quantity  is  much  less.  In  exceptional  cases  50  tons  have  been  taken 
in  a  year. 

From  all  the  information  obtained  it  seems  certain  that  one  and  the 
same  tribe  of  herring  has  lived  and  propagated  iu  this  natural  aquarium. 
The  conditions,  strange  iu  more  than  one  respect,  under  which  these 
herring  have  beencomi»elted  to  live  during  thiet  long  iieriotl  in  theiriuvol- 
uutary  imprisonment,  do  not  seem  Co  have  had  any  huitfitl  iofiuenceon 
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their  welt-being,  or  to  hare  Bliortened  their  life ;  provided,  of  conrBe,  that 
the  specimens  which  we  examined  were  some  of  tbeorigiualiiDtnigraDts. 
Undiatarbed  by  all  tbeir  enemies,  man  alone  excepted,  and  seemingly 
free  from  care  as  far  as  obtaining  food  was  concerned,  this  qni«t  life  has 
possibly  aided  in  lengthening  their  existence.  On  theotherhand,  tbeir 
offspring  seem  to  be  somewhat  feeble,  as  is  also  the  case  with  the  sal- 
mon in  incloised  waters.  A  more  thorough  examination  of  the  condi- 
tions of  temperatare,  food,  sattness  of  che  water,  and  a  number  of  her- 
ring of  different  age  at  different  seasons  of  the  year  would  be  of  great 
interest,  and  would  form  an  exceedingly  valuable  contribution  to  the 
natural  history  of  the  herring ;  as  it  is  highly  probable  that  we  have 
here  before  us  one  and  the  same  generation  at  a  diSierent  age. 

As  there  are  several  places  in  Norway  where  tlie  conditions  are  the 
same  as  in  tbe  Borgefiord,  the  editor  of  the  journal  from  which  we  have 
giren  the  above  extract  has  reqnested  all  i>er»ons  interested  in  this 
subject  to  furnish  him  with  information  in  regard  to  it. 


By  J.  E.  CVRTIS. 

.rFtom  a  letter  t«  Prof.  S.  F.  Baird.] 

I  spent  two  months  of  the  past  summer  in  the  Yellowstone  National 
Park,  and  while  there  an  item  couceruiug  fish  came  to  my  notice,  which 
I  would  call  your  attention  to.  f  have  hope  of  your  using  your  influence 
that  some  effort  may  be  made  towards  preventing  the  destrnction  of 
certain  kinds  of  flsli.  This  seems  to  me  would  be  the  right  and  proper 
thing  for  the  Government  to  do,  particularly  in  that  portion  of  tbe  conn- 
try  which  has  been  dedicated  to  tbe  people  as  a  natioual  park.  There 
is  a  lake  there  called  Lake  Henry,  situated  on  the  public  road  built  by 
the  Government  leadiug  from  the  Upper  Geyser  Basin  to  Virginia  City. 
This  lake  is  the  headwater  of  one  of  tbe  tributaries  of  f^nake  River.  I 
spent  some  three  or  four  days  in  a  thorough  examination  of  this  lake, 
and  have  become  satisfied  that  it  is  the  breeding  gronnd  of  the  salmon- 
trout,  which  are  so  plentiful  in  Snake  Kiver  and  its  tribuiaries.  There 
was  no  boat  on  the  la&e.and  of  course  Icoutdgetoverit  only  on  a  clum- 
sily constructed  raft  i>oled  around  by  the  men  I  bad  with  me.  The  trout 
in  this  lake  were  in  schools  three  or  four  deepi  one  abovt?  tbe  other,  seem- 
ingly pacbed  as  close  together  as  fish  could  conveniently  be,  and  these 
schools  extended  as  far  as  tbe  eye  could  reach.  There  is  going  on 
a  terrible  destruction  of  these  fish  by  the  vi,«itors  of  this  park  by  spear- 
ing, and  there  is  not  only  taken  out  as  high  as  600  to  TOO  pounds  in  oue 
night,  but  they  wound  and  mutilate  nearly  as  many  iis  they  catch. 
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lu  previous  years  a  man  netted  immense  qnantities  of  these  fish  (trout), 
and  I  am  iufonned  tbat  lie  is  iiow  making  arrangements  to  go  into  this 
lake  and  again  net  out  these  fish.  If  yoor  influence  can  be  ased  to  bring 
aboat  their  protection  and  prevent  their  destruction  I  think  that  it  will 
preserve  a  plentifnl  soppiy  of  this  class  of  flsb  for  all  time  in  the  Snake 
Biver  and  its  tributaries.  I  did  not  see  in  this  lake  a  single  fish  of  any 
kind  other  than  the  salmon  tront,  and  their  numbers  seem'  to  me  to  be 
beyond  conception.  "While  there  I  fished  in  the  Qallatiii  and  ita  tribu- 
taries, the  Madison  and  its  tribntaiies,  also  the  Yellotvstoue  and  its  trib- 
utaries. I  found,  to  my  surprise,  an  nbuudaut  supply  of  grayling  as 
well  as  trout  in  these  rivers.  I  also  found  another  kind  of  fish  equally 
as  gamy  as  either  a  trout  or  the  grayling,  known  in  that  country  aud 
called  by  the  people  a  whitefish.  This  fish  in  shape  was  very  similar  to 
the  grayling,  having  the  same  dorsal  flu  far  back  on  the  fixh  as  the 
grayling  only  not  so  large,  and  not  having  sfach  variety  of  color  as  the 
fin  of  the  grayling  has ;  and  one  marked  peculiarity  of  this  fish  is  tbat 
its  mouth  is  the  exact  shape  of  that  of  the  sucker.  The  flesh  of  this  flsb 
is  eqnal  to  that  of  the  trout,  if  not  superior,  and  one  among  ^e  few 
flsh  that  it  has  been  my  fortune  to  find  which  was  fat  euough  to  cook 
itself.  While  there  I  heai-d  one  other  name  for  this  flsh.  1  met  a  man 
on  the  Yellowstone  Biver  who  told  me  that  the  correct  name  of  the  fish 
was  the  -'sterlet"  or  "  steret" ;  bow  he  spelleil  the  name  I  do  not  know; 
I  spell  it  to  yon  simply  to  pronounce  the  name  he  gave  the  fish.  This 
flsh  is  found  in  the  Yellowstone,  Gallatin,  and  MadisoD  Bivers.  While 
the  grayhng  was  very  plentiful  in  the  Madison  and  Gallatin  and  their 
tributaries,  I  did  not  find  any  in  the  Yellowstoue. 

I  have  hoped  for  a  long  tiipe  to  be  able  to  give  yon  definite  informa- 
tion in  regard  to  my  efforts  in  the  propagation  of  whiteflsh  in  the  inland 
lakes  iu  the  State  of  Michigan.  In  a  previous  communication  to  you  I 
gave  the  names  of  lakes  and  localities  where  I  planted  whiteflsh  aud 
the  number  ao  planted.  I  have  received  from  parties  residing  in  the 
vicinities  of  those  lakes  several  well-developed  whiteflsh  weighing  A-om 
8  to  10  ounces,  and  I  have  recently  been  informed  by  a  reliable  gentle- 
man who  lives  near  Klinger  Lake,  Saint  Joseph  County,  Michigan,  one 
of  the  lakes  where  I  planted  fish,  that  one  was  speared  there  this  fall 
weighing  3  pounds.  I  regret  exceedingly  that  I  was  unable  to  procure 
the  fish  for  examination.  I  am,  however,  soon  to  make  some  thorough 
experiments  in  these  lakes  to  demonstrate  whether  or  not  these  fish  have 
grown  and  multiplied,  and  I  will  most  gladly,  when  this  is  done,  give 
you  the  result. 

Toledo,  Ohio,  November  26, 1882. 


Digitized  ByGOOgle 


ls7.y.  r-: 

BULLETIN  OF  THE  UNITED   STATES  PISH  COMMISSION.      337 
Tol.  IT,  ^o.  39.      ITashiDffton,  D.  C.      Auff.  I S,  1 8  84. 


By  CHA8.  vr.  sniLEr. 

The  following  items  have  l>eeD  re  eived  from  different  sources,  and 
indicate  generally  a  good  season: 

The  Delaware  River.— A  shad  weighing  over  7  ponnds  was 
epeared  below  the  canal  company's  dam  in  the  Delaware  River  at  this 
place  last  night  (May  3).  This  is  the  first  shad  of  the  season,  and  its 
early  appearance  in  these  npper  waters  is  another  illnstration  of  the 
success  that  has  followed  the  efforts  of  the  United  States  Fish  Com- 
miseioner  in  restocking  the  Delaware  with  shad.  For  twenty-five  years 
preceding  the  restocking,  which  was  begun  in  1872,  no  shad  was  seen 
farther  op  stream  than  Milford,  30  miles  below  Lackawaxe",  although 
they  had  been  at  one  time  plentiful  nt  Hancock,  over  50  miles  above 
here.  Thousands  were  annually  taken  between  Lackawasen  and  Han- 
cock in  eel-weirs  and  hush-seines,  the  rough  and  rocky  part  of  the  river 
preventing  the  drawing  of  nets.  Not  only  the  mature  fish  were  cap- 
tured, but  the  young  ft-y  were  destroyed  in  immense  numbers  by  hun- 
dreds of  traps.  This  indiscriminate  slaughter  of  shad,  trom  the  head- 
waters of  the  Delaware  to  tide-water,  resnlted  in  their  total  disapiiear- 
ance  from  the  stream  a^ove  Milford,  and  in  1872  the  fisheries  at  that 
place  yielded  only  single  fish  where  they  bad  once  rewarded  the  fisher- 
men with  enormous  hauls. 

In  1876,  three  years  after  the  restocking  experiments  had  been  tried, 
there  was  a  notable  increase  in  the  catches  at  Milford,  and  in  1876  shad 
again  appeared  as  far  np  as  Lackawaxen.  The  increase  has  been  large 
and  steady  ever  since,  and  now  shad  arrive  here  in  large  schools  every 
spring.  They  are  unable  to  go  Airther  up  the  river,  as  the  canal  com- 
pany's dam  is  an  obstruction  which  they  cannot  overcome.  Bat  for  that, 
the  upper  waters  of  the  Delaware  would  soon  be  as  well  snpplied  wi'h 
shad  as  they  were  half  a  century  ago.  As  they  are  now  protected 
against  bush-seines  and  eel-weirs,  and  as  nets  cannot  be  snccessfully 
used  above  Milford,  there  would  be  no  means  for  the  people  np  the  val- 
ley to  take  the  fish,  except  by  spearing,  which  is  the  manner  in  wbiob 
they  are  captured  at  Lackawaxen.  They  gather  at  the  foot  of  the  dam 
and  remain  there.  Men  and  boys  collect  at  night  at  the  bulkheads  and 
breakwaters.  By  throwing  strong  light  on  the  water  by  means  of 
jacks  the  fish  are  plainly  brought  to  view  and  are  speared  by  the  hun- 
dred. The  one  killed  last  night  was  the  largest  one  ever  seen  so  far 
up  the  river. 

Bull.  U.  S.  F.  C,  84 2:.'  ^  ■ 
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Salmox. — At  the  time  the  river  was  restocked  with  shed,  saluioo 
were  uLso  introduced  into  it.  It  was  believed  that  this  would  be  fol- 
lowed with  great  success,  as  the  Delaware  is  a  oatural  salmon  and 
trout  stream,  and  when  the  valley  was  first  settled  by  the  whites  teemed 
with  both  of  these  fish.  In  1877  a  larg^  snlmou  was  captured  near  Port 
Jerris,  aod  one  weighing  9  i>oonds  was  killed  at  Easton.  3inc«  then, 
however,  none  have  been  taken,  although  they  have  been  iutrodnced 
by  the  thousand  both  iu  the  upper  and  lower  waters. 

Tbout. — The  stocking  of  the  river  with  California  trout  has  been  a 
success,  as  they  have  appeared  iu  large  numbers  in  the  upper  stream 
and  its  tributaries,  according  to  rei>ort«  from  those  regions. 

Lackawaxen,  Pa.,  May  4,  1S34. 

The  Hudson.— The  ran  of  shad  for  a  few  days  past  has  been  heavy. 
One  fisherman  caught  over  COO  in  one  day  last  week,  another  over  400, 
and  single  drifts  of  from  50  to  200  fish  each  are  reported.  Thewstarisyet 
"roily"  from  the  spring  freshets.  The  fish  are  unable  to  see  the  floe 
thread  nets  used,  heuce  the  fishing  can  still  be  done  by  daylight.  The 
heavy  run  of  shad  ha8  reduced  the  prices  rapidly,  and  fine  fish  can  now 
be  had  here  for  from  15  to  20  cents  each. 

For  many  miles  the  river  is  now  daily  filled  with  ahad  nets,  and  the  past- 
ing boats  and  vessels  navigate  the  channel  with  great  difBculty.  There 
ia  great  strife  among  the  fishermen  for  the  fimt  place  or  best  chance  to 
throw  their  neti. 

Sturgeon  and  bass.— It  is  found  that  sturgeon  are  more  plentifhl 
in  the  river  than  usual  so  early  in  the  season  and  the  huge  fish  are 
giving  considerable  trouble  by  tearing  the  nets.  Large  bass  have  also 
been  taken  of  late,  and  a  few  California  trout  have  been  caught  at  some 
points. 

Kingston,  y.  T.,  May  7, 1884. 

Xakbagansett  Bay. — John  H.  Barden  writes  to  Professor  Baird  as 
follows:  "We  are  having  an  excellent  run  of  shad  in  our  bay  this  year, 
from  what  we  put  iu  four  years  ago.  For  the  past  two  years  we  have 
not  been  able  to  plant  any,  which  will  give  a  small  run  for  the  next 
two  years.  There  is  nothing  that  we  can  do  that  will  help  all  classes 
60  much  as  a  good  8up[)ly  of  fish.  We  have  one  of  the  beat  bays  in  the 
world  and  we  want  a  large  supply  to  pnt  in. 

'■  Rockland,  R.  I.,  Af«y  6, 1884." 

AVe  have  had  the  best  run  iu  our  bay  this  year  for  the  past  ten  years, 
from  those  put  iu  four  years  ago. 
Ponaganse'I't,  E.  I.,  Jnuc  5, 1884. 

Warren  Kiveb  and  Greenwich  Bay.— Mr.  Henry  T.  Boot,  of  the 
Bbode  Island  Commission  of  Inland  Fisheries,  writing  to  the  editor  of 
the  Providence  Jonmnl,  says:  "In  the  article  'Some  Sotes  about  Fish,' 


BCLLETIS  OP  THE   UNITED   STATES   FISH   COMMISSION.     339 

ill  tbts  tnomiiig's  Joornai,  the  writer  attributed  the  pleDtifuloeafl  of  abad 
in  the  Warren  River  and  Qreeuwicb  -Bay  to  the  iinasnal  height  of  the 
Connecticut  River  aud  its  cooliiesK,  owing  to  the  late  melted  buow. 
Allow  me  to  suggest  a  more  plaosible  theory,  and  one  more  to  the  credit 
of  the  instinctive  habits  of  the  abad.  In  Jane,  1881,  Mr.  Xewton  Dex- 
ter, of  the  Rhode  IsUnd  CommisaioD  of  Inland  Fisheries,  placed  in  the 
npper  waters  of  lite  Warren  Biver  500,000  yonng  shad.  The  present 
spring  is  the  time  that  tbeae  shad  should  return  in  their  mature  state. 
Many  of  us  hnve  been  awaiting  this  very  time,  believing  that  we  sbonld 
not  be  disappointed,  and  that  the  quantities  of  shad  cnugbt  in  oar 
waters  this  season  would  materinlly  reduce  the  price,  and  such  has 
proved  to  be  the  fitct.  At  this  writing  more  shad  by  many  hundreds 
have  been  taken  from  Warren  River  than  were  taken  there  during  the 
whole  of  last  season,  and  by  many  it  is  thought  the  biggest  run  of  sh^d 
has  not  yet  arrived.  The  theory  of  snow-water  having  forced  the  shad 
to  seek  warmer  waters  may  apply  to  their  being  repelled  from  Palmer 
River  in  such  numbers  as  to  account  in  a  mesisure  for  the  quantities  in 
Greenwich  Bay." 

Saint  John's  River.— Writing  from  Palatka,  Fla.,  December  15, 
18S3,  Mr.  H.  H.  Cary,  superintendent  of  Georgia  Hsb  commission,  said: 

'^Tlie  shad  have  commenced  rnuning  in  the  Saint  John's  River. 
Several  were  caught  this  morning  or  last  night  near  this  place  in 
gill-nets.  On  making  examination  I  find  they  are  mostly  males.  I 
found  one  female  with  roe  pretty  well  developed,  but  not  ripe.  I 
will  sjtend  several  days  in  endeavoring  to  tlnd  the  spawning  grounds 
of  the  shad  in  the  Saint  John's.  So  far  as  I  know,  this  is  an  unsolved 
problem,  us  there  are  no  shoals  in  this  river.  I  am  impressed  that  the 
8pawn  is  cast  npoii  the  sands  of  upper  lakes  connected  with  or  really 
forming  a  part  of  the  river.  If  any  results  are  obtained  the  United 
States  Commission  shall  have  the  benefit  of  them." 

Potomac  Rivkb. — The  following  is' compiled  from  an  article  which 
appeared  in  the  Washington  Evening  Star  of  May  24 : 

The*  season  has  been  a  decided  failure,  worse  than  any  season  since 
1878,  when  the  catch  was  a  little  below  tbe  present  season.  Moat  of 
the  fishermen  set  out  early  to  get  aima  their  respective  shores  with  their 
gangs  of  men  and  appliances.  Some  of  these  lessees  8tarte<1  down  stream 
in  February,  and  by  the  middle  of  March  all  were  off,  together  with 
hundreds  of  gill  netters  and  trap  netters,  to  occupy  the  spaces  in  the 
river  between  the  seines.  Moxley's  Point,  tbe  landing  so  long  oc<nipied 
by  tlie  late  .lames  Sfaidmore,  about  15  miles  down  on  the  Maryland 
t>hore,  was  iimoug  tbe  earliest  occupied,  with  Capt.  Edward  Faunce  to 
Hnperintend  the  gang  of  thirty  men.  His  300  fathoms  of  seine  have 
Iweii  actively  engagetl  every  ebb  and  flow  of  the  tide,  but  with  indiffer- 
ent success. 

As  a  general  thing,  lierriiig  make  ihi'ir  first  appearance  before  the 
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shad.  The  firat  Len-iog  taken  tbis  season  was  on  tUe  18th  of  Fehmary, 
wheu  23  were  caught  at  Moxley's  Point,  Dnriug  the  succeeding  days 
of  Februai7  only  1,033  herring  were  brought  up  to  this  market,  and 
not  one  shad.  The  first  shad  caught  this  year  was  on  the  6th  of  March, 
when  6  were  sent  up  to  market.  Abont  this  Time  tbe  cold  weather  came 
again  and  tbe  fish  were  driven  back  into  the  bay  by  tlie  northwest  winds. 
TSo  more  shad  were  seen  until  the  10th  of  March,  and  but  few  herring. 

The  3d  of  March,  3,672  herring  were  brought  to  this  market,  and  no 
morewere  caught  till  the  10th  of  March,  when  630 were  landed;  tbe  24tb 
of  March,  20,262  were  receire<l,  the  largest  nnml>er  for  aoy  one  day  in 
that  month.  The  total  number  of  herring  in  March  from  all  the  shores 
ou  both  sides  of  tbe  river,  was  186,640,  and  of  shad,  20,351.  April  is  tbe 
best  uiontb  for  the  yield  of  fish  in  tbe  Potomac.  This  city  is  only  one 
of  the  many  markets  for  Potomac  shad  and  herring,  but  generally  very 
large  uumbers  of  fresh  sbad  are  brought  to  otir  wharves  to  pack  in  ice. 
The  number  caught  up  to  and  including  the  17tb  of  May  is  6,464,997  her- 
ring and  222,082  shad. 

As  before  stJited,  the  seines  are  nearly  all  cut  out,  but  the  river  is 
bristliug  with  trap  and  gill-nets  from  tbe  highest  tide- water  to  the  Ches- 
apeake Bay.  With  a  very  slight  exception,  every  one  engaged  in  fishing 
boB  sustained  a  positive  loss.  For  instance  Moxley's  Point  operat«d  by 
the  late  James  Skidmore's  heirs  did  nothing.  Heretofore  this  shore  has 
been  reckoned  as  first-class  among  tbe  successful  ones;  nest  in  detail 
is  Bryan's  Point,  operated  by  Mr.  Conrad  Fannce,  an  old  and  reliable 
fisherman ;  then  comes  Greenway,  Pamuokey,  and  Cha])maa's  Point, 
before  considered  good  shores,  but  this  season  they  are  failures.  Tbe 
above  shores  are  on  tbe  Maryland  side.  On  tbe  Virginia  side  we  have 
Ferry  Landing,  White  House,  Stony  Point,  and  Freestone  Point.  These 
shores  generally  yield  a  small  but  sure  profit,  bat  this  season  they  made 
signal  failures,  losing  in  the  aggregate  about  $7,000.  The  only  exception 
to  this  general  rule  of  loss  is  tJie  Clifton,  operated  by  Mr.  Waller;  The 
Qums,  fished  by  Mr.  Jerry  Raub ;  and  Windmill  Point,  operated  by 
Messrs.Ewiug&Co.;  the  last  three  named  being  the  three  lower  shores 
on  the  Virginia  side.  Their  success  is  attributable  to  tbe  peculiarity  of 
location,  being  shallow  and  flatly  formed,  together  with  a  combination 
of  circumstances  such  as  the  great  rains  in  February  and  March,  and 
northwest  winds  that  prevailed  during  the  month  of  April.  These 
shores  were  the  great  cent«r  of  attraotiou  for  tbe  branch  herring. 

In  regard  to  the  artificial  plants,  were  it  not  for  tbe  services  of  the 
United  States  Fish  Commission,  necessity  would  compel  a  cessation  of 
fishing  the  large  shores;  and  the  Potomac,  as  far  as  tbe  large  fisheries 
are  concerned,  would  be  a  thing  of  the  past.  In  view  of  the  fact  of 
there  being  no  legislative  protection  for  shad  and  herring,  they  are  fished 
in  season  and  out  of  season,  hence  the  almost  extinction  of  one  of  onr 
best  food-fishes. 

The  following  will  show  the  decline  in  the  numbers  of  shad.  Dur- 
ing the  present  season  there  have  been  caught  and  brought  to  the  fish 
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wharf  iu  this  city  22C,72L  tibad,  vhile  in  1SC8  Mr.  John  Gibson  sent 
alone  from  Stooy  Point  and  High  Point  219,205,  nearly  as  many  shad  as 
all  the  fishermen  on  the  Potomac  sent  to  the  wharf  the  present  season. 
At  that  time  all  the  following  shores  were  fished :  Ou  the  Maryland 
side:  TeDtLaodiag,  Moxley's Point, Bryan's FointtGreenH-ayiGutLaud 
iog,  Pamankey  Point,  Chapman's  Point,  Stump  Neck,  Budd's  Ferry,  and 
Goose  Bay.  On  the  Virginia  aide:  Ferry  Landing,  White  House,  Stony 
Point,  High  Point,  Marshall  Hall,  Freestone  Point,  Cock  Pit  Point, 
Opossnm  N'ose,  Mr.  Hoes',  The  Clifton,  Arkendale,  The  Gums,  Tumpe, 
Windmill  Point,  and  Caywood's,  besides  a  host  of  smaller  shores  not 
mentioned.  Someof  the  large  fisheries  were  leased  and  rented  for  large 
sams  anooally,  as  the  following  will  show.  The  shores  on  the  Maryland 
side,  ranged  in  price  per  aunnin  from  tSOO  to  $1,000,  while  those  od 
the  Virginia  side  ranged  still  higher,  Stony  Point  renting  annually  for  a 
namber  of  years  for  J2,500,  FreSstone  Point  from  11.300  to  13,500,  Whit© 
Hoase  from  $1,000  to  $2,000,  and  other  shores  in  proportion.  At  present 
bat  few  of  the  large  shores  are  fished,  owing  to  the  scarcity  of  fish. 

No  one  cares  to  assume  the  risk  incurred,  while  those  which  are  fished 
are  at  very  low  rents,  and  many  of  them  conditionally,  the  owners  not 
.  earing  to  have  their  shores  remain  idle. 

Nanticoke  Eivee.— E.  L.  Martin  writes : 

"  We  are  just  feeling  the  beneficial  effects  of  the  shad  deposited  by 
you  io  the  Nanticoke.  I  am  informed  by  old  ttshermen  that  notwith- 
standing  the  backward  and  unfavorable  spring,  there  have  been  more 
shad  taken  from  the  Nanticoke  than  for  many  years.  I  have  never 
seen  larger  or  better  ones. 

Seafobd,  Del.,  May  I,  18S4. 

Sacbauento  Riteb. — The  Havre  de  Grace  Republican  says: 
"  We  learn  firom  Commander  Frederick  Bodgers,  U.  S.  N.,  now  sta- 
tioned at  Mare  Island,  California,  that  shad  are  now  being  caught  in 
large  quantities  in  San  Francisco  Bay  and  other  waters  of  California. 
There  were  no  shad  there  until  they  were  introduced  by  the  United 
States  Fiab  Commission  several  years  ago,  thus  proving  beyond  a 
doabt  the  good  results  of  their  labors." 


IV*.— HE  HO  RAN  DA  ON  LANDLOCKBD  aAI.nON. 

Br  CHARLES  O.  ATKINS. 

A.— Systematic  position.— There  have  been  thought  to  be  several 
distinct  species,  or  at  lea.st  several  natoralistt*  finding  landlocked 
salmon  in  this  or  that  district  have  thought  them  new  species  and 
have  called  them  tSalmo  sebago,  8.  ghmeri,  &c.  Within  a  few  years  Dr. 
Bean  and  others  in  Washington  have  carefully  compared  them  with 
8.  aalar,  and  find  no  specific  difTerenee. 

The  difference  in  size  is  commonly  very  great,  landlocked  salmon  in 
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general  being  bat  one-foartb  or  one-flfth  the  size  of  the  river  or  sea 
salmon.  There  are  also  difiereuces  in  color.  Landlocked  salmon  never  in 
the  breeding  season  assnme  so  bright  colore  tw  m^e  river  or  sea  salmon. 
Aside  tbim  these  animportant  differences  may  be  mentioned  as  more 
important  the  diffisreuce  in  habits,  landlocked  salmon  not  going  to  the 
sea,  as  a  rale,  though  it  is  likely  that  it  sometimes  has  occnrred  to  stray 
individoals  to  descend  the  Saint  Croix  or  Presnmpscot  to  the  sea.  They 
find  their  normal  sea  in  the  lakes.  Ahio  it  may  be  noted  that  thongh  in 
maturity  the  landlocked  salmon  are  smaller,  in  embryonic  stages  tbey  are 
larger,  the  eggs  being  perhaps  10  i>er  cent  greater  in  diameter. 

Another  interesting  point  of  comparison  is  the  retention  of  the  embry- 
onic markings  to  a  mncb  greater  age  by  landlocked  salmon  than  by  river 
salmon,  I  have  seen  a  Sebago  salmon  13  inches  long  with  the  dark  bars 
un  the  sides  still  very  distinct,  and  in  removing  the  skin  of  adnlt  taud- 
tockcd  salmon,  I  have  found  the  marks  still  dUtinct  on  the  under  side 
of  the  skin  and  on  the  membrane  that  still  covered  the  flesh,  as  tboogh 
the  restriction  of  the  landlocked  salmon  to  fresh  water  had  stopped  its 
development,  keeping  it  still  in  a  somewhat  embryonic  stage. 

B.— EAKGE.— FOUE  DISTEICTS  IN  MAINE,  viz.: 

1.  Basiu  of  Presampscot  Eiver  (Lake  Sebago,  &c.). 

2.  Basiu  of  Sebec  River,  a  braucb  of  the  Penobscot.  These  salmon 
are  not  known  to  be  found  in  other  parts  of  the  Penobscot  Basin.  It  is 
singular  that  they  have  not  spread  all  through,  the  Penobscot,  as  it  has 
many  lakes  seemingly  well  suited  to  them. 

3.  Basiu  of  Union  Biver,  Hancock  County. 

4.  Basin  of  Saint  Croix  Kiver. 

The  fish  of  the  Presampscot  and  Saint  Croix  had  earlier  a  wider  range 
than  the  others,  and  in  both  rivers  were  occasionally  calight  almost 
down  to  tide-water.  Within  twelve  years  I  have  seen  two  that  were 
taken  at  Cumberland  Mills  on  the  Presampscot. 

C. — Size  of  adults. — This  varies  much.  The  Sebago  fiahoften  reach 
8  and  10  pounds,  and  sometimes  15.  Saiut  Croix  (or  Schoodic,  as  we 
commonly  call  them]  salmon  rarely  exceed  6  pounds,  and  average  2j. 
They  are  larger  in  some  parts  of  the  Schoodic  Lakes  than  others,  but 
these  differences  are  not  constant.  For  instance,  in  1675,  those  caught 
at  Dobsis  werenearly  twice  as  large  as  those  of  Grand  Lake  Stream,  bat 
the  latter  have  increased  in  size  year  after  year,  until  now  they  are  about 
the  same  size  as  the  Dobsis  fish.  The  Uuiou  River  fish  are  large,  about 
like  the  Sebago  salmon ;  the  Sebec  fish  are  al>out  like  the  Schoodic  in  size. 

There  are  local  differences  recognizable  to  one  acquainted  with  the 
different  varieties,  bat  hardly  to  be  described.  One  interesting  point 
of  difference  between  Schoodic  and  Sebec  fish  is  this:  Sebec  fisli  mature 
at  a  smaller  size  than  the  Schoodic,*  and,  while  still  small,  frequent  the 

■  Later  reBearches  iDilicate  that  this  is  true  only  h 
Oraud  Lake,     Id  some  of  ihe  other  Schoodic  lafcra  ne 
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same  ^ronDds  with  the  large  flnh.  Sebec  salmon,  apparently  mature, 
baviDg  lost  the  red  spots  and  dark  bars,  may  be  taken  on  the  same  day, 
all  the  way  from  8  inches  up  to  2  feet  in  length,  bnt  of  Schoodic  salmon, 
as  taken  at  Grand  Lake  Stream,  I  have  never  seen  a  matnre  fish  which 
vas  less  tban  12  inches  long,  very  few  are  less  than  15,  and  never  one 
that  had  lost  bars  and  red  epots  was  less  than  II ;  and  these  small  fisb, 
as  well  as  the  smaller  ones  with  bars  and  spots  (8  or  9  inches  long),  are 
rarely  found  with  the  larger  fish. 

D.— Gband  Lake  Stream.— This  is  the  headquarters  of  the  variety 
of  tbe  Schoodic  Lakes,  That  is,  to  no  other  stream  do  so  many  salmon 
resort  to  spawn ;  and  in  no  other  lake  do  so  many  find  their  home  as  in 
Grand  Lake.  After  tbe  prevailing  backwoods  system  of  nomenclature, 
(he  stream  that  Aowk  out  of  Grand  Lake  is  called  Grand  Lake  Stream. 
Here,  as  in  many  other  inst'-inces  that  I  know  of,  tbe  salmon  move  dowo 
&om  the  lake  into  its  oatlet  at  the  spawning  season  instead  of  up  into 
the  tributaries.  It  follows  that  the  yonng  fish,  instead  of  dropping 
down  with  the  current  as  yoang  sea  salmon  do,  are  in  the  habit  of  as- 
cending their  native  streams  till  they  reach  deep  water  above. 

Grand  Lake  is  one  of  the  finest  sheets  of  water  in  Maine,  with  clean, 
wooded  shores,  and  very  clear  water.  Grand  Lake  Stream  is  a  bright, 
dancing  stream,  3  miles  long,  with  quick  water  almost  every  rod,  and 
abundant  spawning  grounds. 

E.— The  breeding  operations.— For  eight  years  we  have  been 
conducting  almost  the  entire  business  of  spawning  for  the  fish.  Our 
traps  span  tbe  stream  at  the  outlet  of  the  lake.  Ko  fish  now  get  past 
as  except  by  accident.  With  tine-meshed  nets  we  build  a  series  of  in- 
closnres.  Those  which  the  fish  first  enter  are  on  the  principle  of  a  weir 
or  pound,  and  few  fish  ever  get  oat  against  our  will.  Tbey  come  iu 
mostly  by  night.  Every  morning  we  count  our  catch  and  sort  them, 
taking  spawn  from  all  that  are  ready.  The  earliest  fish  begin  to  spawn 
in  the  stream  before  the  end  of  October ;  we  begin  to  take  eggs  a  few 
days  later,  from  tbe  4th  to  the  8th  of  November.  Many  of  tbe  females 
have  to  be  kept  some  days  before  they  are  ripe.  (Not  so  with  tbe  Penob- 
scot fish — sea  salmon — which  are  generalJj  all  ripe  together,  and  some 
days  earlier  tban  tbe  Schoodic)  Tbe  yield  averages  1,600  egga  per 
female.  We  commonly  catch  four  females  to  three  males.  The  males 
come  iu  earlier  in  the  season.  The  first  ran  ia  nearly  all  males;  the 
last,  nearly  all  females.  The  ripe  fi^h  continue  to  come  in  until  Novem- 
ber 20j  sometimes  not  all  are  manipulated  till  December,  utten  there 
is  severely  cold  weather  during  tbe  spawning  season.  We  operate 
under  cover  of  a  roof.  Sometimes  ice  shuts  us  off  from  communication 
with  the  lake;  but  if  not,  we  take  tbe  fish  we  have  manipulated  in  cars 
and  tow  them  1  or  2  miles  up  tbe  lake,  where  tbey  are  set  free.  Oue- 
fourth  of  the  spawn  taken  is  batched  here  and  the  fry  let  loose  in  Grand 
Lake,  to  avoid  exhausting  the  supply.  There  has  been  uo  falling  ofl'  as 
yet.  Tbe  fry  are  planted  along  the  shore  scatteringly  where  there  are 
loose,  rough  xtcks  for  them  to  hide  undi-r. 
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We  have  tbree  spawn  bouses,  or  rather  one  developiog  house  (exclu- 
sively so)  aad  two  batcbiag  bouses.  Tbe  developiug  bouse  is  fed  with 
lake  water.  Its  locatioD  compels  us  to  vncute  it  in  Alarch,  bat  the  long 
stay  of  tbe  eggs  in  the  cold  lake  water  keeps  developmeDt  back,  so  that 
none  are  hatched  and  grown  enough  for  planting  until  June,  when  their 
natural  food  has  become  abundaut. 

Oar  best  batching  bouse  stands  on  tbe  lake  shore  and  is  a  very  snb- 
stantial  structure,  partly  under  ground,  with  massive  stone  walls;  itbas 
capacity  for  developing  4,000,000  eggs  or  batching  1,000,000.  Troughs 
are  arranged  on  six  floors,  and  water  runs  through  the  series,  so  that  it 
can  be  used  at  least  tbree  times,  with  ample  facilities  for  aeration.  We 
|K(as  water  from  one  trough  to  another  by  letting  it  fall  io  a  broad,  tbin 
sheet  over  the  side  of  the  trough.  This  is  very  effectual,  and  young 
batched  in  this  bouse  are  exceedingly  vigorous.  Tbe  above  hatching 
bouse  covers  1,500  stjuare  feet  of  gronnd.  We  have  also  a  neat  little 
cottage  for  tbe  superintendent,  a  lodge  for  tbe  foreman,  an  ice-bonse, 
and  a  wood-bouse,  all  in  conveuient  proximity. 

Our  method  of  manipulatiug  fish  is  perhaps  common.  We  use  the 
*'dry  method"  wholly.  Ten  quart  tin  milk-pans  receive  tbe  spawn  and 
Diiit.  The  fish  are  used  Just  as  tbe  "dipper"  bands  them  up,  male  or 
female  first,  as  may  chance.  After  the  eggs  of  four  or  five  fish  are  taken 
and  well  milted  another  hand  takes  tbem,  agitates  them  diligently  for  a 
few  minutes,  and  theu  washes  tbem  off  at  once,  after  which  they  stand  in 
pane  on  shelves  till  it  is  conveuient  to  carry  tbem  to  the  batching  bouse. 
Careful  observation  has  shown  that  impregnation  is  instantaneous  upon 
contact  of  milt,  and  all  agitation  and  waiting  is  merely  to  secure  contact. 
Hilt  in  pure  water  loses  spawn  iu  a  few  seconds,  retaining  scarcely  any 
power  after  one  minute.  Eggs  likewise  soon  lose  their  capacity  for  im- 
pregnation if  put  into  water ;  bat  a  little  water  does  no  appreciable  harm 
within  a  few  minutes.  Either  eggs  or  milt  can  be  exposed  to  air  for 
hours  without  losing  power.  Tbe  mucus  that  comes  with  the  eggs  from 
the  fish  does  not  act  on  milt  or  eggs  like  pure  water;  milt  in  it  retains 
its  power  for  bours.  If  males  are  scarce  we  strain  out  the  milted  liquid 
ftom  a  spawn  pan  and  use  it  again.  In  a  can  standing  in  water  I  have 
kept  it  forty-eight  hours  and  then  used  this  mixed  mucus  aud  milt 
effectively. 

Three-quarters  of  our  eggs  are  sbijtped  away.  The  owners  are  Maine^ 
Massachusetts, Connecticut,  and  tbe  United  States.  We  pack  inspbag- 
uous  moss,  wet  to  imbed  tbe  eggs,  and  dry  to  surround  this  mass.  Sur- 
rounded by  3-inches  dry  moss  they  go  on  a  sled,  in  the  morning,  with  tbe 
temperature  10  to  15  degrees  below  zero,  28  miles  (taking  the  whole 
forenoon),  without  tbe  frost  peuetratiug  to  tbem.  Tbe  eggs  are  ready 
to  pack  as  soon  as  tbe  eyes  become  black.  We  send  all  off  from  Janu- 
ary to  March.  What  we  keep  hutch  iu  May  and  are  set  free  iu  June. 
BncKSPOET,  Me.,  February  15, 1883. 
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By  JOHN  A.  RYDER. 

In  the  early  part  of  1B84  a  fine  specimen  of  the  German  carp,  of  the 
mirror  variety,  was  bronght  from  the  carp  poods  U>  the  Armory  Baild- 
ing,  where  it  was  placed  iu  one  of  a  nnmber  of  large  aqaaria.  Unfor- 
taoately  iu  handling  the  specimen,  which  io  now  nearly  18  inches  long 
and  6  inches  wide,  one  of  the  hirgest  scales  of  the  large  lateral  series 
was  knocked  off,  so  that  after  a  careful  examination  the  writer  expressed 
himself  satisfied  that  the  injnry  received  by  the  finh  was  considerable,  and 
that  there  coald  be  no  donbt  that  nothing  of  the  ncale  remained,  though 
it  is  probable  that  the  "  bed  "  or  tissae  imo>  which  the  scale  grew  was 
*  preserved,  but  the  outer  investment  of  the  scale  was  almost  altogether 
gone.  The  scale  in  question  was  situated  just  behind  the  right  oper- 
culum, and  was  nearly  or  quite  an  inch  wide  vertically. 

Dr.  K.  Hesse),  who  was  present  when  the  scale  was  knocked  off  of 
the  fish,  picked  it  up  and  kept  it.  There  is  therefore  no  donbt  whatever 
that  it  was  wholly  removed. 

After  about  &ve  months  have  elapsed,  or  at  the  time  of  the  present 
writing,  an  examination  shows  that  a  new  scale  has  been  formed  iu  the 
sitnatiou  where  the  first  one  grew,  similar  in  form  to  the  old  one,  bat 
apparently  thinner,  the  outer  skin  investing  it  being  also  less  densely 
pigmented  than  that  which  covers  the  scale  in  a  corresponding  position 
on  the  opposite  side  of  the  body. 

When  the  scale  was  first  lost  the  surface  from  which  it  had  been 
removes!  was  congested,  thoi^h  the  irritation  in  the  vicinity  seemed 
to  subside  after  a  fortnight  or  thereabouts,  so  that  but  little  evidence 
of  the  injury  remained,  except  the  whitish  appearance  of  the  skin 
where  the  scale  was  origiuntly  situated.  It  is  still  lighter  in  color,  but 
^is  otherwise  perfectly  healthy,  though  the  fish  had  been  tor  a  time 
infested  with  fungus,  from  wbicb  it  recovered  entirely,  in  8|>ite  of  the 
fact  that  an  abraded  surface  was  exposed  wbicb  would  render  it  more 
liable  to  succumb  to  the  inroads  of  the  vegetable  parasite. 
■  To  what  extent  the  scales  of  fishes  may  be  regenerated,  and  under 
what  conditions,  the  writer  is  not  able  to  say,  but  there  is  no  doubt 
whatever  that  such  regeneration  sometimes  occurn,  as  in  the  case  cited 
above.  Without  taking  the  trouble  to  look  up  the  literature  relating 
to  the  regeneration  of  the  scales  of  fishes,  of  which  there  does  not,  so 
far  as  he  is  aware,  seem  to  be  much,  the  writer  has  thought  the  fore- 
going wellaulbeniicated  case  of  the  legeneration  of  these  stmctnres 
worthy  of  record,  so  that  others  might  be  profited  in  case  it  should 
be  desired  to  investigate  the  subject  still  farther.  It  is  doubtless  true 
that,  as  iu  the  case  of  the  nails,  where  if  the  underlying  epidermia 
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or  "  nail  bed  "  is  loat  the  nail  does  oot  again  grow  out,  so  in  the  case 
of  the  fish,  if  the  entire  inveBtment  of  the  scale,  both  inteniall;  and 
externally,  was  removed  the  latter  would  not  be  formed  again. 

This  observation  has  some  slight  practical  vatne,  since  in  the  trans- 
portation of  yonng  carp  it  frequently  happens  that  the  scales  which, 
as  in  many  fishes,  are  not  firmly  embedded  in  the  superficial  layers  of 
the  skin,  are  accidentally  removed  in  handling,  even  when  con8ideriU>le 
care  is  exercised,  to  the  apparent  injnry  of  the  individuals.  If  it  is  true 
that  under  ordinary  circumstances  scales  which  have  l>een  lost  without 
impairing  the  tissue  from  which  they  have  been  formed  are  again  pro- 
duced in  the  situation  and  of  the  same  size  as  the  scales  which  have 
been  removed,  then  it  is  e\'ident  that  such  an  injury  is  not  very  serious, 
even  if  not  desirable,  and  that  it  will  not  very  greatly  interfere  with  tfae 
growth  and  health  of  the  young  fish. 

Washington,  D.  C,  July  25, 1884. 


ira— THE  STCBOEOKI  FIHHERV. 
ny  H.  C.  HOVET. 

In  the  mouth  of  May,  when  sturgeon  most  abound,  the  market  is 
nsually  supplied  with  other  aud  choicer  varieties  of  fish.  Hence,  until 
recently,  this  really  valuable  food-fish  Las  been  neglected  and  its  com- 
mercial importance  underestimated.  This  dilBcnlty  has  been  met  and 
overcome  by  the  enterprise  of  New  York  packerti.  The  process  con- 
sists iu  placing  the  sturgeon,  as  soon  as  caaght  and  dressed,  in  a  large 
ft«ezer,  where,  by  a  patented  method,  they  are  frozen  solid  as  they  lie 
in  boses.  This  process  is  so  {>erfected  in  the  works  at  Salem,  N.  J., 
that  125  sturgeon,  averaging  85  pounds  each  when  dressed,  can  be 
frozen  every  seven  hours.  The  fish  are  afterwards  taken  out  of  the 
boxes  aud  stored  in  large  rooms,  through  the  center  of  which  a  freez- 
ing apparatus  extends  which  is  charged  anew  every  day.  By  this 
means  the  flsb  can  be  kept  for  months  until  they  come  into  demand. 

The  sturgeon  range  from  Georgia,  in  winter,  to  Saint  John,  ^.  B.,  iu 
summer,  and  are  followed  up  in  their  season  by  men  expert  in  their 
capture.  Large  gill-nets  are  used  in  this  business,  each  about  200 
fntboms  long  and  with  meshes  a  Ibot  in  size. 

The  Delaware  Kiver  is  the  principal  field  of  operation.  Sturgeon 
enter  this  stream  about  the  22d  of  May,  and  in  such  immense  numbers 
that  nets  abont  a  quarter  length  have  to  be  used,  larger  ones  being  -ai 
that  time  unmanageable.  Mr.  Blackson,  an  experienced  fisherman, 
tells  me  that  he  has  seen  them  so  abundaut  that  bis  net  would  sink 
with  their  weight  as  soon  as  it  was  thrown  out.  The  average  catch 
per  net  is  from  25  to  30  fish  apiece  at  each  cast.  This  lasts  about  two 
weekH,     The  sturgeon  move  steadily  upstream  towards  the  head  of  the 
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rirer,  and  then  saddeoty  dissppear  about  tbe  lOtb  of  June,  after  which 
they  must  be  sought  elsewhere.  How  tbey  get  out  of  tbe  nvei-  with- 
cat  being  caught  is  a  mystery.  All  that  tbe  fishermen  know  about  it 
ia,  that  oue  day  they  are  busy  oatohiug  flsb  and  the  next  all  their  nets 
are  empty. 

The  boats  used  in  this  business  are  all  eonstrncted  on  the  same  plan ; 
about  24  feet  keel,  7  or  8  feet  beam,  capable  of  carrying  about  30  stur- 
geon apiece.  A  boat  load  of  big  ones  looks,  oddly  enough,  like  a  load  of 
small  logs. 

Tbe  flesh  of  tbe  sturgeon,  as  is  well-known,  is  rather  coarse  and  oily; 
and,  as  much  depends  on  its  right  prepaiation  for  tbe  table,  we  took 
some  pains  to  inquire  how  it  is  cooked  by  (he  wires  of  tbe  fishermen 
themselves,  who  ought  to  know  as  well  as  nnybody,  seeing  that  it  con- 
stitutfs  a  staple  article  of  tbeir  diet.  From  several  methods  recom- 
meudnl.  wr  give  the  two  that  seem  the  most  promising : 

Tbe  first  method  is  to  cut  tbe  flesh  into  slices  and  parboil  them  to 
get  rid  of  the  superfluous  oil,  and  then  fry  them  in  a  tbin  batter. 

The  second  method  is  to  cut  up  tbe  meat  into  squares,  2  inches  thick, 
wfaicb  are  to  be  thoroughly  boiled,  and  then  pickled  for  two  days  in 
spiced  vinegar,  after  which  they  are  ready  for  eating,  and  are  considered 
excellent  by  the  fishermen. 

The  usual  way  of  preparing  sturgeon  for  market,  however,  is  by 
smoking.  Strips  an  inch  or  two  thick  are  pat  through  a  pickling  pro- 
cess, then  hung  on  hooks  over  slow  fire  of  corncobs  or  sawdust  of 
bard  wood.  After  thus  smoking  for  a  single  night  they  are  ready  to  be 
shipped  to  any  part  of  the  country. 

The  preparation  of  caviare  is  an  important  part  of  the  business. 
While  this  is  not  yet  in  as  general  use  in  this  country  as  in  Buasia  and 
other  {Mtrts  of  Europe,  where  it  is  in  so  high  esteem  that  no  repast  i» 
served  without  it,  it  is  coming  into  favor,  especially  iu  tbe  Western 
and  Bouthern  States.  There  are  two  sorts  of  caviare,  the  soft  and  the 
hard,  tbe  latter  being  worth  abont  twice  as  much  as  the  former.  Tbe 
value  of  the  best  bard  caviare  iu  the  South,  early  in  tbe  spring,  is  said 
to  be  from  15  to  20  cents  a  pound. 

In  order  to  make  the  best  article,  it  is  necessary  to  strip  the  roe  from 
the  sturgeon  as  soon  as  possible  after  tbe  fish  has  been  caught.  Before 
being  dried,  it  is  rubbed  through  a  coai-se  sieve  to  break  tbe  eggs 
apart,  and  to  free  tbem  from  the  membranons  tissue.  Nest,  ttie  roe  is 
thoroughly  salted,  after  which  it  stands  a  certain  length  of  time.  Then 
it  is  emptied  into  fine  sieves,  where  it  remains  till  it  is  bo  dry  as  to  roll 
like  shot.  The  finished  caviare  is  packed  in  casks  previously  lined 
with  napkin  linen,  each  layer  being  salted  with  fine  table  salt.  Each 
keg  holds  abont  150  jHtunds.  With  -proper  care,  the  caviftre  may  be 
kept  for  a  year  or  longer.  For  the  trade  it  is  often  canned  like  fruil, 
in  which  condition  it  will  stand  trimaportatiou  to  wurm  countries  and 
will  keep  an  indefinite  length  of  time.     It  may  be  eaten  as  put  up 
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withoDt  further  preparatioD,  tUough  it  is  thmigfat  to  be  improved  by 
tlie  addition  of  a  little  vinegar  or  lemoo-juice.  Pressed  caviare  is  a 
favorite  with  RaBBian  soldiers,  wlio  are  said  to  take  a  liberal  snpply  in 
tlieir  knapsacks  wlieoever  tbey  are  gciog  on  a  loDg  maich.  Improve- 
ments might  be  made,  no  doubt,  in  the  preparation  of  American  ca- 
viare, and  the  sabject  is  worthy  of  receiving  the  especial  attention  of 
packers. 
Scientific  Amekioak,  July  26, 1883. 


tT3^THB  CVLTIVATIOI*  OF  TBB  SKA/ 

Br  Dr.  KARL  VON  SCHERZER. 

Yesterday's  meeting  of  the  Society  for  Promoting  Useful  Knowledge 
{Gemeianiitzige  QaelUcka/t)  was  taken  np  by  an  exceedingly  interesting 
and  instructive  lecture  by  tiie  ministerial  counselor,  Dr.  von  Scherzer, 
ou  the  sutgect  of  "  The  Cultivation  of  the  Sea." 

"  Neptune's  empire  is  far  more  fertile  than  the  moat  productive  field. 
There  are  uo  waste  places  in  the  water  as  there  are  ou  the  laud,  and  it 
is  only  owing  to  the  comparative  ignorance  as  regards  nature's  institu- 
tions and  pnriKtses  that  thus  far  aquatic  animal  and  vegetable  life  has 
been  cultivated  onty  to  a  very  limit«d  degree.  How  many  thousand 
square  miles  of  virgin  soil  would  have  to  be  plowed  to  produce  aniu- 
terruptedly  as  much  nutritive  substance  as  the  vast  sea  prodnces 
without  ever  becoming  exhausted !  The  constant  and  rapid  increase 
of  population,  in  connectiou  with  its  constantly-increasing  demand  for 
food,  makes  a  corresponding  increase  of  tbe  articles  of  food  an  absolute 
and  urgent  necessity.  Agriculture  is  encroaching  upon  the  pasture- 
grounds  which  are  needed  for  stock-raising,  and  threatens  to  make 
meat  still  more  expensive  than  it  is  at  present.  For  this  reason  it 
seems  the  part  of  true  wisdom  to  benefit  mankind  by  supplemeutiug 
the  iosufflcient  harvests  of  the  fields  by  the  harvests  of  the  watery 
empire," 

In  this  connection  Dr.  von  Scherzer  in  his  lecture  gave  avast  number 
of  highly -interesting  facts,  which  deserve  to  be  known  in  wider  circles. 

In  Great  Britain  120,000  men  and  37,000  boats  are  engaged  in  the 
tisheries  proper  (not  inclnding  the  various  manufactures  of  fishery 
products),  and  the  uapital  invested  in  this  maritime  industry  amounts 
to  about  1,000,000,000  marks  ($238,000,000).  The  quantity  of  fish  an- 
imally  caught  iu  British  waters  amounts  to  about  600,000  tons,  no  that 
ou  an  average  every  fisherman  annually  catches  6  tons  of  fish.  At 
Billingsgate,  the  famous  London  flsh-market,  abont  800,000  pounds  of 
ftesh  fish  are  sold  every  day,  which  as  to  nutritive  matter  corresponds 
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to  aboat  1,000  bead  of  cattle.  Tbe  annual  total  value  of  the  British 
Bea-flBberies  is  500,000,000  marks  (1119,000,000). 

Norway,  with  its  unfavorable  climate  and  its  small  population  of 
about  1,8)10,000,  onnually  exports  60.000,000  marks'  worth  of  fishery 
products  (911,900,000),  which  does  not  inclnde  the  amount  conenmed 
at  borne,  valued  at  fh>m  15,000,000  to  20,000.000  marks  ($3,570,000  to 
$4,760,000). 

France  employs  22,000  boats  with  80,000  men  in  the  sea-flsberies 
proi>er,  and  46,000  persons  (mostly  women  and  children)  in  the  coast- 
fisheries,  tbe  total  yield  amounting  in  value  to  70,000,000  marks  (116, 
660,000). 

Italy's  harvest  of  the  sea  annually  amounts  to  40,000,000  marks 
($9,520,000);  and  Russia's  annual  harvest  fmm  tbe  sea-flsberies  alone 
amounts  to  70,000,000  marks  (916,660,000). 

The  German  Empire,  on  tbe  other  band,  and  the  Austro-Hungarian 
Empire,  whose  combined  population  is  about  one-fourth  of  the  entire 
population  of  Europe,  and  whose  coasts  are  washed  by  tbe  waters  of 
three  seas  rich  in  fish,  have  as  yet  done  but  little  towards  the  cnltivu,- 
tion  of  the  sea,  and  towanls  gathering  in  the  harvests  which  it  affords 
to  any  one  who  stretches  out  his  bauds.  According  to  official  statis- 
tics tbe  entire  German  coast  states  have  not  more  than  30  large  fishing 
establishments,  employing  about  300  persons,  while  tbe  small  estab- 
lishments number  10,700,  employing  about  14,000  persons,  making  an 
average  of  haixlly  1}  persons  to  each  establishment.  This  state  of 
affairs  can  scarcely  be  considered  satisfactory,  considering  the  fact  that 
Hamburg,  Bremen,  Labeck,  Hanover,  Schleswig-Holstein,  the  two 
Mecklenborgs,  Oldenburg,  and  finally  Prussia,  with  its  long  coast  line 
from  Stralsaud  to  Memel,  offer  numerous  opportunities  for  maritime 
enterprise.  Unfortunately  there  are  hardly  any  exact  and  special  data 
as  regards  the  annual  reiiult  of  the  German  sea-fisheries.  Even  the 
voluminous  and  expensive  official  report  of  the  Berlin  International 
Fishery  Exposition  of  1880  does  not  give  the  desired  information. 
From  various  commercial  report.'<  we  gather  tbe  fact  that  the  entire 
quantity  of  products  of  the  sea  imported  into  Germany  in  1882  repre- 
sented a  value  of  77.000,000  marks  ($18,326,000),  including  52,800,000 
marks'  ($12,666,400)  worth  of  salt  herring!  But  it  is  not  stated  in 
these  reports  bow  much  of  this  quantity  was  imported  by  foreign  fish- 
ermen in  vessels  sailing  under  foreign  flags. 

Even  in  such  a  specifically  German  ocean  as  the  North  Sea  we  find 
but  comparatively  few  German  fishing  vessels,  while  the  English, 
Dutch,  Danes,  Swedes,  and  Norwegians  enrich  themselves  from  this 
sea,  and  thereby  also  increase  their  naval  strength.  Tbe  annual  result 
of  the  Austrian  sea-flsberies,  which  employ  about  9,400  persons  and 
2,900  boats,  scarcely  reaches  4,000,000  marks  ($952,000),  and  therefore 
bears  no  proportion  to  tbe  wealth  of  fish  cont.iined  in  the  Adriatic,  and 
to  a  coast  line  extending  for  more  than  2,600  nautical  miles. 
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After  Dr.  vou  Suberzer  had  given  an  intereBting  sketcb  of  tlie  vaat 
extent  of  the  fisheriea  of  boidb  coantries  ontaide  of  Europe,  especially  in 
the  United  States,  accompanied  by  aome  characteristic  illustrationa  of 
the  most  imiMMrtaut  treasares  of  the  watery  kingdom,  he  passed  from 
the  sea-flslieries  to  the  ^eah-vater  flaheries  in  rivers,  ponds,  and  lakcf, 
and  gave  a  vivid  description  of  the  vast  and  truly  benefieent  efforts  for 
iiuproving  the  fisheries,  made  by  the  United  Slates  Qovemment,  efforts 
which  have  been  crowned  with  the  most  astonishing  and  brilliant  re- 
salts.  In  this  respect  Prof.  Spencer  F.  Baird,  the  distinguished  ich- 
thyologist and  director  of  the  world-reuovned  Smithsonian  lustitutioD 
at  Washington,  which,  under  the  modest  motto,  "  to  diffuse  knowledge 
among  men,"  bas  done  so  mach  for  science  and  accomplished  snch  great 
results,  has,  by  his  wise  and  extensive  measures,  given  a  great  and 
healthy  impetus  to  artificial  fish  cnltnre,  and  bas  in  these  efforts  been 
supported  most  liberally  by  his  Government,  which,  during  the  years 
187L  to  1879,  has  appropriated  no  less  than  $1,30C,000  for  this  nseful 
purpose. 

From  the  almost  overwhelming  mass  of  statistical  data  and  instruct- 
ive information,  which  kept  the  attention  of  the  audience  till  the  eud 
of  the  lecture,  we  will  quote  only  the  following  as  showing  the  vast 
importance  of  the  cultivation  of  the  sea.  The  daily  quuitity  of  fish 
food  consumed  per  head  of  the  population  is :  In  London,  one-seventh 
pound }  in  Pans,  one-half  pound ;  in  Berlin,  one-fortieth  ponnd ;  in 
YieDna,one  four-hundredth  poand.  This  comparativelyismall  quantity 
in  the  German  cities  indicates  a  neglect  in  the  matter  of  utilizing  the 
vast  treasures  of  the  sea  as  food  for  the  masses,  for  recent  scientific  in- 
vestigations have  shown  that  one  hundred  parts  of  fisfa-fiesh  contain 
12  or  13  per  cent  of  blood  and  strength-prodaciug  matter,  therefore 
only  6  per  cent  less  than  beef,  and  4  or  5  per  cent  more  than  wheat 
bread. 

One  pound  of  beef  costs,  in  Leipsic,  from  70  to  75  pfennige  (abont  16 
to  17J  cents],  including  a  great  ma.ny  bones  (for  the  butchers  of  all 
civilized  nations  have  made  the  custom  of  the  so-called  "  throwiug  in" 
of  the  bones  aa  economical  principle),  while  one  ponnd  of  codfish,  even 
at  the  retail  price,  only  costs  20  pfennige  (4^  cents). 

"All  that  is  needed  for  supplying  the  great  masses  of  our  popniatiou 
oil  the  yeur  round  with  a  cheap,  well-flavored,  and  wholesome  article 
of  fish-food  is  to  cultivate  our  water  area  in  a  suitable  and  rational 
manner,  to  improve  our  means  of  commnnicatiot),  and  to  reorganize  our 
local  markets." 

The  large  audience  rewarded  the  lecturer  by  loud  and  long-continued 
applause.  Dr.  von  Scherzer  stated  that  he  would  gladly  comply  with 
the  wish  of  the  chairman  and  publish  a  full  rejwrt  of  his  lecture,  thereby 
making  it  accessible  to  a  larger  circle. 

Leipsic,  Gkbmamy,  March  12, 1884. 
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ir4r-THB  PI«H  or  l»BTII.*B  (.AKE,  DAKOTA. 

Br  HEHRT  W.  LORD. 

[From  a  letter  to  Prof.  S.  F.  Buird.] 

Devil's  Lake  is  abont  60  miles  long,  aud  has  a  shore-line  of  over  300 
miles.  The  water  is  slightly  salt,  very  bright  and  clear,  and  io  many 
places'  said  to  be  very  deep.  The  water  has  the  greeDlsfa  tint  of  sea 
water,  and  along  the  Rhore  where  the  waves  are  beating  and  evaporat- 
ing on  the  rocks  and  sand  it  produces  the  exact  smell  of  thti  sea-shore. 
The  only  fish  in  the  lake  of  any  size  are  the  common  long-iioned  pick- 
erel of  the  eastern  pocds  and  rivers  (of  the  Esox  &mi)y,  \  think). 
They  are  very  cnmerous,  and  are  caught  in  great  quantities.  Of  small 
fish,  the  minnows  are  in  vast  nntobers.  The  settlers  all  think  that  the 
miuoows  are  young  pickerel,  but  i  am  convinced  that  not  one  in  a 
thousand  is  pickerel,  thoagh  they  look  enough  like  them  to  suggest 
the  idea.  I  think  they  are  a  little  thrown  back  and  come  to  maturity 
at  about  2  inches  iu  length.  I  also  observe  among  them  a  very  few  of 
what  are  usually  called  shiners,  so  common  iu  all  eastern  bittoks,  but 
have  never  seen  any  that  were  more  than  two  and  a  half  inches  long. 
When  I  talked  with  you  it  aeeined  to  be  your  opinion  that  the  rockflsh 
(striped  bass,  I  suppose),  so  numerous  in  the  Potomac,  would  thrive 
here.  I  have  no  doubt  they  would.  You  also  thought  the  wbitefish 
would  do  well.  I  have  no  doubt  that  the  several  varieties  of  land- 
locked salmon  and  lake  trout  would  thrive  admirably.  Of  course  all 
kinds  would  be  subject  to  depredations  from  the  pickerel,  but  the  mill- 
ions of  other  minnows  in  the  lake  would  at  least  divert  attention  from 
the  new  plant  aud  give  them  good  chance  for  escape.  I  think  it  would 
be  very  important  to  send  a  good  supply  of  eels.  I  believe  they  would 
thrive  prodigiously.  They  could  not  get  away,  as  the  lake  is  abso- 
lutely landlocked. 

Directly  north  of  the  city,  and  6  miles  distant,  are  the  Sweet  Water 
Lakes,  a  group  of  lakes  which  appear,  according  to  the  map,  to  be 
connected.  These  lakes  have  no  outlet.  They  extend  about  12  miles 
in  length,  aud  cover  much  ground.  They  appear  to  be  deep.  There 
have  been  a  few  settlers  on  the  banks  for  two  or  three  years,  and  they 
all  agree  that  there  are  no  fish  of  any  kind  in  these  lakes,  except  verj' 
small  minnows,  which  are,  as  I  saw  yesterday,  very  numerous.  The 
water  in  these  lakes  is  entirely  fresh  and  sweet  and  pure.  I  think  that 
a  Buppl)'  of  black  bass  should  be  sent  both  for  these  fresh  lakes  and  for 
the  large  lake.  They  will  hold  their  own  against  pickerel  or  any  other 
predatory  fish.    Eels  woald  also  do  well  in  the  fresh-water  lakes. 

Devil's  Lake,  Dakota,  Julu  23, 1884. 
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tra^noTBU  ojt  the  fish  and  fishebibs  of  japan. 
Br  CHARLES  H.  BALDWIN. 

The  Jftpanese  are  a  very  poor  people,  and  yoa  will  probably  realize 
it  more  when  I  tell  you  that  tbe  lower  Goverunient  officials  receive  a 
salary  of  only  8  or  10  yen  per  montb,  and  on  this  in  m:my  cases  they 
have  to  support  large  familes.  pay  hoaue  rent,  &v.  Ten  yen  is  eqaal  to 
(16  silver.  In  fact,  witbouttbe  leastexaggeration,  were  the  inhabitants 
to  eat  three  square  meals  a  day,  as  we  do,  the  nation  would  become  bauh- 
mpt  in  less  than  three  months.  Foituuately  rice  and  vegetables,  their 
only  diet,  are  cheap.    Clotbing  and  house  rent  ditto. 

Fish  is  a  luxury  and  dearer  here  than  at  home.  Ihey  are  to  a  great 
extent  warm-water  fish  ;  at  least,  all  that  are  caught  lo  this  section  of 
the  country.  Spanish  mackerel  are  quite  plentiful.  We  have  also  the 
true  mackerel,  hut  for  some  unexplained  reason  it  is  never  found  fot  in 
our  markets.  In  fact,  as  we  have  tbem  they  are  genuine  leather-bellies, 
and  the  iworest  fish  in  the  market.  Sharks,  skates,  and  dogfish  are 
eaten,  in  fact  anything  looking  like  a  fish,  no  matter  bow  far  gone,  will 
find  consumers.  Flounders,  snch  as  we  used  to  catch  at  borne  from  the 
wbar\es,  sell  readily  here  for  about  15  or  20  cents. 

We  have  two  escellent  species  of  salt-water  fish,  which  I  think  would 
be  appreciated  by  our  fishermen,  viz,  the  tar  {Savanna  margmollia)  and 
the  sawara.  The  former  is  shaped  something  like  the  shad,  but  of 
larger  size,  often  2  feet  in  length.  The  meat  is  firm  and  white  with- 
out any  fa.t,  but  an  albuminous  jelly  makes  up  for  the  lack  of  this  and 
gives  Uie  fish  a  fine  fiavor.  The  sawara  is  shaped  much  like  the  barra- 
cuda and  spotted  iu  the  same  way,  but  is  much  larger,  has  some  fat, 
and  the  fleeh  has  a  fine  flavor. 

The  methods  pursued  by  fisbenuen  here  in  taking  fish  are  very  de- 
structive and  tend  to  make  fish  scarce.  Very  few  are  canght  by  hook 
and  line,  bat  mostly  in  drag-nets.  Some  time  ago  a  friend  of  mine, 
editor  of  the  local  paper  published  in  Kobe,  whose  father  is  one  of  the 
GovernmeDt  inspectors  of  salmon  fisheries  in  Scotland,  visited  the 
saliDOU'trout  fisheries  on  Lake  Biwa.  These  fish,  by  the  way,  never  go 
to  the  sea,  although  the  affluent  of  the  lake  would  permit  it,  but  ascend 
the  small  streams  mnning  into  the  lake  to  spawn.  At  the  mouth  of 
one  of  the  principal  streams  where  the  largest  fishery  is  situated,  we 
noticed  a  large  net  stretched  completely  across  the  river,  and  we  asked 
how  the  fish  could  ascend  the  river.  "  We  never  allow  any  to  go  np,'' 
replied  the  fishermen  quite  naively.  This  we  found  to  be  the  cause  of 
the  fish  becoming  scarce.  The  local  government  has  now  removed  the 
obstruction.  There  is  a  fish-breeding  establishment  on  the  lake,  under 
the  directiou  of  natives  who  learned  the  art  in  the  United  States. 

KiYOTo,  Japan,  1883. 
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By  a.  A.  SHELET. 

I  speod  from  eix  weeks  to  two  months  during  the  t 
with  hook  andlioe  in  this  viciuity.  While  visiting  the  different  fishing 
camps  I  have  inquired  as  to  the  size  of  mesh  used  in  ponnd  fishing.  I 
find  it  varies  from  3J  inches  to  IJ  inches.  The  latter  is  proving  very 
destrautive,  as  they  catch  with  the  I  J-inch  net  all  the  smaller-sized  whi  te- 
flsh  and  trout.  Tons  of  these  are  destroyed  yearly,  until  now  the  gill- 
Det  fishermen  cannot  catch  one  where  they  formerly  caught  hundreds. 
The  cause  of  this  is  the  destruction  of  the  smaller  flsh,  which  are  killed 
by  being  handled  in  the  pounds.  It  will  not  be  but  a  short'  time  before 
whiteflsb  wiU  be  as  scarce  in  Lakes  Huron  und  Michigan  as  they  are  in 
Lake  Erie.  Their  disappearance  in  the  latter  lake  isdue  to  pound-nets 
and  the  small  meshes  used.  I  have  inquired  of  fishermen  and  find  that 
in  their  opinion  net-fishing  (at  least  the  i>onnd)  should  be  discontinued 
daring  the  month  of  November,  as  it  is  then  that  the  flsh  go  to  the 
shoals  to  spawn,  and  in  this  locality  you  will  find  pouuds  set  ou  both 
sides  of  the  shoals  and  in  anch  a  [losition  as  to  catch  great  numbers  of 
the  flsh  before  they  spawn. 

The  flshermen  bring  from  one  to  three  tons  of  whitefish  to  Mackinaw 
daily.  Those  who  have  been  engaged  in  fishing,  and  are  still  fishing, 
state  that  the  small  meshes  destroy  tons  of  fish  which  if  allowed  to  have 
their  freedom  would  in  a  year  or  two  beoome  large  fish.  Fish  which  four 
years  ago  brought  on  the  island  about  4  cents  per  pound  are  now  sell- 
ing at  9  cents.  The  cause  of  this  is  the  scarcity,  and  at  the  prt'sent 
time  there  are  bnt  a  few  points  near  here  where  any  can  be  caught.  I 
should  think  that,  if  not  contrary  tx)  law  to  use  revenue  cutters  for  the 
purpose,  it  would  be  of  great  benefit  to  the  consumer  and  the  country 
at  large  to  have  oue  of  these  cutters  ordered  to  inspect  these  nets  and 
see  that  they  use  no  meshes  smaller  than  allowed  by  Ian*,  and  also,  if  it 
could  be  done,  to  have  the  pounds  removed  from  the  vicinity  of  spawn- 
ing grounds  duriug  the  mouth  of  November. 

Congressman  Springer  advised  me  to  write  you  on  this  subject,  as  I 
am  very  much  interest«d  in  the  preservation  of  the  fish  in  the  lakes. 
Mr.  Springer  is  at  present  visitiug  the  island,  and  could  assist  you  in 
obtaining  informatiou  aa  to  tbe  facbs  I  have  stated. 

Cbdah  Point  Cottaoe, 

MM)kinaw,  Mich.,  July  21, 1884. 
Bull.  U.  S.  F.  C,  84 23 
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l»y.-n«TB«  VPOK  OV«TBR  BXPBBinBNTa  IN  18SS. 

Br  I'icnt.  FRANCI§  WINSLoVT,  IT.  8.  N. 

[From  lelKre  to  Prof.  8.  F.  Baird.] 

1  have  delayed  from  day  to  day  to  inform  you  of  the  progress  of  my 
experiments  at  Hampton,  hopiug  that  I  would  be  able  to  annooace  some 
definite  result,  but  ^e  have  had  such  bad  luck  since  the  middle  of  Jane 
that  as  yet  we  have  been  ansaccessful  in  securing  the  attachment  of  the 
spat.  Our  first  experiments  were  full  of  promise.  1  found,  as  I  wrote 
yon,  a  number  of  young  oysters  fastened  to  the  glass  collectors  in  my 
apparatus  and  at  about  the  saiae  time  Dr.  Brooks  found  them  in  hia 
troughs;  but  no  subsequent  experiments  have  brought  about  like  results. 
We  found,  however,  that  there  was  uo  difficulty  in  keeping  the  young  in 
the  troughs  after  the  shell  had  formed,  and  after  experimenting  with  my 
apparatus  (an  arrangement  of  glass  tubes)  for  a  month  I  concluded  to 
have  a  number  of  wooden  troughs  made,  and  after  depositing  oysters 
in  them,  keeping  np  a  constant  current  of  water  until  the  oysters  had 
either  disappeared  or  attached.  The  troughs,  foar  in  number,  are  4 
inches  wide,  and  2  inches  deep,  with  a  total  length  of  64  feet.  Parti- 
tions are  placed  at  an  angle  with  the  sides,  so  as  to  intercept  the  water 
and  increase  the  length  of  the  current  and  form  as  many  eddies  as  pos- 
sible. The  bottom  and  sides  we  have  covered  with  glass  and  shells  for 
"cultch."  The  length  of  the  current  is  110  feet  and  over  four  hundred 
eddies  are  formed  in  it.  The  young  oysters,  after  the  shells  have  de- 
veloped, are  placed  in  the  head  of  the  troughs,  and  though  exposed  to 
a  strong,  steady  current  of  water,  which  is  constantly  changed  by  means 
of  a  steam  pump  which  is  kept  going  night  and  day,  very  few  escape 
fW>m  the  lower  end,  the  majority  remaining  In  the  eddies.  Those  at 
present  in  the  troughs  have  been  there  over  two  weeks  and  though  we 
have  not  of  late  found  any  on  the  glass  slides,  we  have  washed  them 
off  the  shells  and  so  far  aa  I  can  judge  a  considerable  number  are  still 
living.  Onr  greatest  trouble,  an  nnacconntable  one,  has  been  in  secur- 
ing the  artificial  impregnation  of  the  eggs  successfully.  !N'ot  once  in 
twenty  times  do  the  eggs  advance  as  far  as  the  first  stages  of  segmen- 
tation and  during  the  last  two  weeks  we  have  been  successful  but  once 
in  carrying  the  egga  to  the  swimming  stage.  Neither  Dr.  Brooks  nor 
myself  can  explain  the  failure ;  the  difflcnlty  is  one  we  never  experienced 
before.  We  have  varied  every  infiuenclng  condition  and  have  used 
oysters  from  every  locality  in  this  vicinity  without  effect  Since  the 
middle  of  June  we  have  not  sncceeded  ten  times,  though  we  have  fer- 
tilized eggs  nearly  every  day.  The  oysters  are  now  nearly  through 
spawning,  and  but  little  more  can  be  done  this  season.  I  have  written 
to  New  Haven  to  find  ont  the  condition  of  oysters  in  the  soand  and 
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shonld  the  report  be  farorable  and  tbe  oext  examinatioD  of  the  troughs 
indicate  a  continuance  of  the  experiments  as  advisable,  I  will,  with 
your  approval,  move  up  to  Long  Island  Sonnd  and  make  this  attempt. 
Should  the  Fish  Hawk  come  in  before  I  leave  I  wiU  try  and  arrange  for 
the  transportation  of  tbe  ti'onghs  by  her. 
Fort  Monroe,  Va.,  August  4, 1883. 

After  I  wrote  yon  last  from  Fort  Monroe  I  made  several  examina- 
tions of  the  glass  slides  in  tbe  oyster  apparatus  with  fairly  satisfactory 
results.  Though  tbe  young  oysters  had  not  fastened  themselves  to  the 
glass,  yet  they  had  grown  somewhat  and  were  vigorous  and  healthy, 
with  plenty  of  food  in  their  stomachs.  Tbe  slides  examined  had  &om 
one  to  four  oysters  on  each,  and  fully  four  hundred  slides  were  in  the 
apparatus.  It  is  hardly  possible  to  And,  with  tbe  microscope,  so  small 
an  embryo  as  that  of  the  oyster  on  an  opaqae  body  such  as  an  oyster 
shell,  but  I  have  no  doubt  that  many  more  embryos  were  cangbt  by  the 
shells  and  partitions  in  the  troughs  than  we  detected  on  tbe  glass  slides. 
As  the  animals  were  doing  so  well  I  thought  best  to  continue  the  ex- 
periment until  some  result  was  reached,  which  end  would  be  attained 
shortly,  as  the  oysters  at  the  last  examination  were  over  three  weeks  old 
and  are  now  nearly  five.  Finding  it  impossible  to  fertilize  the  eggs  suc- 
cessfully, and  as  I  was  advised  by  Mr.  Rowe,  of  tbia  place,  that  the  oys- 
ters here  were  doing  well  and  still  spawning,  I  concluded,  in  the  absence 
of  insti  uctioDS  from  you,  that  I  would  make  an  attempt  at  New  Haven. 
I  accordingly  left  tbe  apparatus  at  Hampton  in  charge  of  Dr.  Brooks, 
with  instructions  to  continue  it  in  operation  until  the  oysters  either 
attached  or  disappeared.  Any  results  obtainetl  are  to  be  made  public 
through  the  Fish  Commission,  bnt  I  do  not  anticipate  anything  of  valae 
tram  a  biological  point  of  view.  I  hope,  however,  that  the  young 
oysters  have  fastened  by  this  time,  and  I  regret  that  I  cannot  give  you 
definite  information  upon  that  point.  I  find  the  oysters  here  pretty  well 
out  of  spawn,  not  more  than  one  in  twenty  being  fit  for  fertilization.  I 
have  made  some  experiments,  bnt  not  with  sufficient  success  to  justify 
setting  up  .an  apparatus  at  all  similar  to  the  one  at  Hampton.  lam 
sorry  that  I  did  not  get  up  here  sooner,  as  the  season  has  been  very 
favorable  and  a  large  attachment  of  spat  is  expected  by  the  oyster 
growers ;  but  so  far  as  my  labors  are  concerned,  the  season  is  aboat 
finished. 

Hew  Haven,  Conn.,  Augiut  22, 1883. 

I  have  lately  received  a  letter  ttom  Dr.  Brooks  reporting  the  result 
of  the  final  examination  of  the  water  troughs  containing  the  artificially 
raised  oysters.  The  examination  was  made  on  the  21st  and  22d  of 
Angnst,  bnt  1  regret  to  say  without  success,  the  young  oysters 
having  disappeared.  Dr.  Brooks  writes  that  he  went  over  all  the 
shells  and  slides  very  carefhlly  without  success,  but  as  be  subse- 
quently examined  all  tbe  oyster  ground  in  the  vicinity  of  Hampton, 
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the  piles  of  the  vharres,  shells  along  the  beach  and  on  the  beds,  and 
oysters,  vlthoat  finding  an;  yoong  of  this  year's  growth,  he  thinks  it 
possible  that  the  fiulnre  of  the  experiment  was  due  to  conditions  and 
inSneoces  beyond  our  control  rather  than  to  any  inherent  defect  in 
the  apparatus.  Coupling  the  absence  of  any  "set"  about  Hampton 
Boads,  with  the  ditfivulty  we  experienced  all  snmmer  in  securing  the 
fertilization  of  the  eggs,  it  is  possible  that  Dr.  Brooks  is  correct  in  his 
opinion.  Certainly  the  oysters  did  not  die  for  waot  of  food,  as  when 
from  four  to  five  weeks  old  they  were  in  a  healthy  condition,  with 
fbll  stomachs  and  receiving  an  abundant  supply  of  water. 

I  much  regret  that  we  should  again  have  failed  both  in  producing 
young  oysters  and  in  gaining  additional  information  of  biological  inter- 
est. We  hare,  however,  discovered  a  method  by  which  food  can  be  sap- 
plied  the  oysters  in  unlimited  qoantities,  which  is  a  considerable  ad- 
vance, and  may  lead  to  the  solution  of  the  problem  in  the.fntore. 

At  my  reqnest  Dr.  Brooks  has  stored  the  trongbs  with  the  apparatos 
and  fhmitnre  of  the  Johns  Hopkins  laboratory  at  Hampton,  so  that 
they  may  be  readily  available  for  next  sommer  should  you  consider  it 
advisable  to  contiune  experimenting. 

North  Dunbarton,  N.  H.,  S^tember  13, 1883. 


IVSr-THB   •TSTEB  AB  A  P»Piri.AB  AKTICLB  VV  V«*B  HV  IT»BTH 


Br  CABL  BIinPFF, 

M«wAtr  of  tAa  Qtrma*  PorliaMmt. 
[Read  at  the  meetinft  of  the  Gemion  Fishery  A^sooiatloD,  Moroh  8,  1884.  ] 

Accidentally  I  learned  last  year,  partly  frmsx  the  president  of  the  as- 
sociation and  partly  fit)m  the  pnblisbed  reports  of  the  association,  that 
t^ter  all  attempt  to  transplant  the  North  Sea  oysters  to  the  coasts  of 
the  Baltic  had  failed,  the  same  £u1nre  bad  to  be  chronicled  as  regards 
the  efforts  to  transplant  to  tbe  Baltic  the  North  American  oyster  ( (Htrta 
fnfrginvxC).  Tbe  reasons  why  none  of  these  oysters  have  propagated  in 
the  Baltic  have  been  thoroughly  investigated  by  Professor  Hobins,  of 
Kiel ;  and  it  has  been  ascertained  that  the  failure  was  owing  to  two 
caases,  viz.,  the  smaller  degree  of  saltness  of  the  water  (in  the  North  Sea 
and  on  the  coasts  of  the  United  States,  2^  to  3  per  cent ;  in  the  Baltic 
only  1.3  to  1.5  per  cent),  and  the  colder  temperature  generally  prevail- 
ing during  a  considerable  part  of  the  winter. 

Farther  investigations  of  the  G«rman  Fishery  Association  directed 
attention  to  more  northerly  districts  of  the  American  continent }  and 

■  Ueier  die  Bnfcutunf  der  A  u«f«m  /<Jr  roUrorndlAruR^  in  Nor^Amaika.  From  Circa- 
lar  No.  3,  1^)84,  of  the  0«rmtiD  Fishery  AsBociation,  Berlin,  April  4,  1884.  Tnnslated 
ttom  the  Qerman  by  Herman  jACOBaoti. 
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tbrongh  the  kind  assistance  of  the  Canadian  Qovemment  it  was  proved 
by  actnal  observations  made  near  Prince  Edward  Island,  not  for  from 
the  mouth  of  the  Saint  Lawrence,  relative  to  the  saltneas  of  those  coast 
waters  and  to  other  circumstances,  that  the  oysters  in  those  regions, 
which  are  very  plentiful,  are  for  fonr  months  ont  of  the  year  exposed  to 
the  moat  severe  cold  {often  causing  these  waters  to  be  covered  with  ice), 
and  that  the  uatoral  conditions  greatly  resembled  those  of  the  Baltic. 
These  observations  have  made  me  feel  confident  that  an  attempt  to 
transplant  oysters  firom  Prince  Edward  Island  to  the  Baltic  would 
prove  successful ;  and  I  have  therefore  taken  all  the  necessary  steps 
to  have  the  experiment  made  this  spring. 

I  took  op  this  matter  with  a  great  degree  of  interest,  as  a  ten  years' 
sojourn  in  the  United  States  had  given  me  the  opportunity  to  learn  the 
great  importance  of  oyster-culture,  not  merely  to  supply  the  tables  of 
the  rich,  but  also  to  produce  a  popular  article  of  food  for  the  masses, 
which  the  oyster  has  become  in  a  constantly  growing  degree.  As  far 
as  my  statistical  information  goes,  the  United  States  during  last  year 
consumed  at  least  30,000,000  bushels  of  oysters  (200  oysters  to  the 
bushel).  Kew  Tork  alone  consumed  about  20,000  bnshels  per  day, 
making  the  enormous  quantity  of  4,000,000  oysters  per  day.  This  does 
not  include  the  clams,  the  annual  consumption  of  which  in  the  tlnited 
States  I  estimate  to  be  at  least  8,000,000  bnshels. 

The  clams  are  bivalves,  having  very  thick  shells  and  resembling  the 
oyster.  They  bury  themselves  in  the  sand  of  the  coast,  and  can,  when 
the  tide  is  down,  be  dug  out  with  very  little  trouble,  as  the  places  where 
clams  are  hid  under  the  sand  can  easily  be  recognized  by  the  narrow 
channel  left  in  the  track  of  the  clam,  so  as  te  keep  its  connection  with 
the  sea  water.  Many  people  prefer  clams  to  oysters,  and  next  spring  I 
intend  to  offer  a  chance  for  making  an  experiment  on  a  large  scale  to 
acclimatize  them  with  ns ;  that  is,  I  shall  place  a  quantity  of  clams  at 
the  disposal  of  the  fishery  association  for  distribution  along  the  coast  of 
North  Sea.  The  coast  of  the  Baltic  is  not  suitable  for  the  purpose,  be- 
cause the  less  degree  of  saltuess  would  be  unfavorable  to  propagation. 

Oysters,  as  well  as  clams,  have  in  the  Dnited  States  actually  be- 
come articles  of  food  for  the  masses,  including  even  the  poorer  classes. 
Three  causes  have  principally  contributed  towards  this  result : 

1.  Oysters  and  clams  are  cheap  articles  of  food  in  America. 

2.  The  way  they  are  prepared,  even  among  the  poorer  classes,  is  ex- 
ceedingly simple. 

3.  The  poor  classes  in  America  entirely  agree  with  our  epicures  that 
oysters  and  clams  are  a  great  delicacy. 

Of  the  cheapness  of  the  oysters  in  America  I  shall  immediately  con- 
vince you,  when  I  state  that  fur  the  larger  number  of  consumei-s,  espe- 
cially the  laboring  classes,  the  oysters  are  taken  ttora  the  shell  as  soon 
as  caught,  and  are,  as  in  New  York,  taken  in  barrels  to  the  markets 
during  the  night,  and  are  there  sold  by  the  liter  [quart].    Such  a  liter 
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varies  in  price  from  5  to  10  cents,  and  therefore  costs  on  an  average 
30  German  pfennige.  To  this  Ore  added  2  qaart«  of  milk,  at  12  pfeu- 
njgti  =  21  pfennige,  some  salt,  pepper,  &c.,  and  broken  crackers  to  the 
value  of  30  pfennige,  and  we  get  a  most  excellent  Bonp  or  stew,  enough 
for  four  persons  (costing  aboat  25  cents). 

The  second  cause,  the  easy  mode  of  preparing  the  oysters,  is  self-evi- 
dent, for  it  takes  only  about  ten  minutes  to  cook  such  a  soup,  and  this 
is  done  simply  and  cheaply  on  the  small  oil-stoves  which  are  so  gene- 
rally used  in  America.  Unmarried  laborers  find  in  the  common  restau- 
rants, for  the  trifling  aam  of  five  cents,  an  oyster  etew  which  is  sufficient 
to  satisfy  their  hunger. 

As  regards  the  third  point,  I  can  testify  from  my  own  experience  that 
an  oyster  stew  prepared  iu  this  manner  is  a  most  delicious  dish,  highly 
relished  even  in  the  best  circles. 

Ton  are  probably  acquainted  with  the  foct  that  in  the  United  Stat«s 
oysters  are  eaten  prepared  in  many  different  ways — stewed,  roasted, 
broiled,  pickled,  &c. — and  I  am  firmly  convinced  that  these  various 
methods  of  preparing  oysters  would  soou  become  popular  in  Germany 
if  oysters  would  cease  to  be  a  mere  luxury  and  be  sold  cheaply  every- 
where. 

Permit  me  to  embrace  this  opportunity  to  remind  yon  of  another 
point,  and  one  which  awakens  in  me  feelings  of  chagrin,  viz.,  the  fact 
that  more  than  6,000,000  marks  [$1,428,000]  of  German  money  annually 
goes  to  foreign  countries  for  oysters  imported  by  us.  This  Onancial 
reason  ought  to  compel  us  to  increase  our  own  oyster-ctUtore,  if  possible. 

After  the  necessary  beds  of  oyster  shells,  which  form  the  best  fuunda- 
tioD  for  oysters,  have  been  prepared  in  various  places  along  the  coast 
of  the  Baltic  pointed  out  as  favorable  by  Professor  Mobins,  I  shall 
famish  a  large  quantity  of  both  kinds  of  Canadian  oysters — the  long 
one  {Oatrea  canadensis)  and  the  round  one  {Ostrea  edulis) — to  be  planted 
in  the  places  indicated,  hoping  that  they  may  become  the  starting- 
poiuts  for  the  constant  and  permanent  spreading  of  these  valuable 
ahell-flsh.  If  we  sacceed  in  transplanting  oyster-calture  to  the  Baltic, 
there  will  be  no  limit  to  the  fertility  and  the  spreading  of  the  oysters, 
for,  according  to  Brooks,  a  full-grown  oyster  produces  9,000,000  eggs. 
It  is  to  be  hoped  that  the  association  will  finally  succeed  in  developing 
this  small  seed-graiu  to  that  point  to  which  it  has  grown  in  the  United 
States,  viz.,  to  fnmiah  a  cheap  and  palatable  article  of  food  for  the 


On  the  continent  of  Europe  we  are  constantly  making  efforts  to  ren- 
der onr  soil  more  fertile ;  and  we  should  endeavor  to  do  the  stune  not 
only  with  regard  to  our  rivers  and  brooks,  bnt  also  as  regards  the  sea, 
and,  by  the  experiments  to  which  I  have  referred,  make  ourselves  inde- 
pendent of  foreign  countries  as  regards  the  production  of  oysters. 

Bbblin,  OSBaiANY,  Mar<A  S,  1884. 
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irO^BRIBF  NOTK8  UPON  VINH  AND  FIRHEBIB*. 

Br  CHAS.  TV.  SMILET. 

[Maiuty  ^xtracta  troiu  thv  ofBciiil  corret-poiulfuce.] 

Fbioes  of  small  kets.— For  the  beneSt  of  correspoDdeuts  who  are 
coDtiimally  iaqiiiring  aboat  iiets  for  taking  cnrp  and  otber  poud  flsh,  the 
followiig  jirives  are  quoted  from  the  eatalogii»  of  William  MillB  &  Son, 
7  Warren  street,  New  York.  Probably  other  dealers  furniah  about  the 
Baiue  tbiiigs  at  corresponding  prices: 


iDcheo   .   Cpttnt 
long.     '    (FBch 

'       to 

C.,.™j,p„„, 

1 

A  SUCMiBSTION  FOB  AVOIDING  THE  DANGER  INCIDENT  TO  THE 
TRAN8PEB  OF  PISH  FBOH  THE  SMACKS  TO  THE  COLLECTING  STEAM- 
EHS.— Mr.  John  Bland,  of  62  Harley  street,  Cavendish  Square  W., 
London,  writing  under  date  of  December  17,  1 883,  to  General  Chester 
A.  Arthar,  President  of  the  United  States,  makes  the  following  sug- 
gestion : 

"  In  a  paper  read  at  one  of  the  conferences  held  in  connection  with 
the  exhibition  it  was  said  that  one  of  the  most  arduons  and  dan- 
gerous duties  of  the  modern  sea-fisherman  was  to  carry  the  fish  from  the 
smaek  in  which  they  were  canght,  to  thw  collecting  steamer,  more  lives 
being  lost  in  this  part  of  the  work  than  in  any  other.  It  is  obvions  that 
it  woald  be  very  imprudent  in  rongh  weather  for  the  steamer  to  attempt 
to  stay  alongside  the  smack  a  sufficient  length  of  time  for  the  whole  of 
the  take  to  be  transferred  directly  ftxtm  one  to  the  other,  ro  a  small  boat 
has  to  go  to  and  fro  several  times,  to  the  great  risk  of  its  occupants. 

*'An  extremely  simple  and  iDes))eQ6ive  method  of  saving  this  danger- 
ous labor  has  occurred  to  me.  I  wouldsaggest  that,  at  a  distance  of  sisty 
or  a  hundred  yanis,  the  collecting  steamer  throw  by  rocket  a  slight  line 
to  the  smack.  By  means  of  this  line  the  smack  would  draw  to  itself  an 
endless  rope,  to  be  arranged  over  a  loose  block  6  or  8  feet  above 
the  deck.  A  bos  or  barrel  of  flsh  would  be  attached  to  the  lower  part 
of  the  rope,  by  means  of  a  simple  book,  then  dropped  overboard  and 
drawn  to  the  Bt«amer  by  steam  power.    A  few  minates  immersion  voold 
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not  do  the  slightest  harm  to  the  boxes,  and,  as  the  water  would  support 
tlie  greater  part  of  the  weight,  a  dozen  packages  of  fish  might  be  at- 
tached to  the  rope  at  the  same  time,  with  a  short  distance  between  them, 
say  one  box  for  every  6  yards  of  rope.  By  this  means  I  believe  the 
catch  could  be  transferred  day  or  night,  and  in  almost  all  weather,  with 
a  t^nth  part  of  the  present  labor  and  no  risk  to  life  or  boats,  as  quickly 
as  the  steamer  could  haul  the  boxes  up  her  sides.  A  supply  of  empty 
cases  could  be  sent  to  the  smack  in  tbe  same  manner." 

A  BAtKBOW  TROUT  EEABED  FEOM  EGGS  BEOUOHT  FROM  CALIFOE- 

NiA.— On  February  19, 1884,  Mr.  H.  E.  Clarke,  ot  tbe  Soutli  Side  Sports- 
men's Club,  of  Oakdale,  Long  Island,  wrote  to  Professor  Baird  as  fol- 
lows :  "  I  send  yon,  per  Adams  Express,  a  rainbow  tront  measuring  20 
inches  in  length  and  weighing  3  pounds  i  ounces.  It  died  day  before 
yesterday.  I  thought  I  would  send  it  to  you  just  to  show  the  size  and 
form,  its  colors  being  almost  faded  ont.  It  was  raised  from  the  eggs 
yon  so  kindly  gave  us  four  years  ago.  I  measured  one  this  morning  that 
is  33|  inches  in  length.  I  think  it  will  weigh  over  4  pounds,  being  four 
years  old  in  March.  There  are  at  tbe  present  time  in  our  presen-es  104 
JTom  the  original  hatching  of  the  1,000  eggs  from  yon,  1,050  two  years 
old,  and  over  10,000  one  year  old.  Those  two  years  old  will  weigh  from 
one-half  to  1^  pounds." 

Geowth  op  bainbow  teout. — A  correspondent  of  Forest  and 
Stream,  writing  fh)m  Waterviile,  N.  Y.,  March  6,  1884,  says:  "Two 
yeats  ago  about  10,000  California  mountain  trout  were  put  into  a  pood 
in  this  village.  The  next  sjiriug  we  tbuud  that  tbe  growth  of  these 
trout,  compared  to  that  of  our  native  trout,  was  astounding.  The  fol- 
lowiug  August  one  weighing  three-quarters  of  a  pound  was  caught  by 
a  small  boy.  I  would  never  have  believed  that  their  growth  was  so 
rapid  had  I  not  seen  the  flsh  weighed.  The  trout  at  the  time  this  large 
one  was  caught  were  a  little  over  a  year  old.  Now  many  of  our  fisher- 
men are  wild  on  the  subject  of  California  trout,  and  we  shall  put 
20,000  more  into  the  same  pond  again  this  summer.  But  for  one,  I  do 
not  think  that  they  compare  with  our  own  brook  trout  in  gameuess, 
flavor,  or  beauty.  Bat  ourexperimentwas  adecided  success.  Forthe 
past  three  or  four  years  we  have  been  stocking  our  streams  with  brook 
tront,  and  And  the  fishing  very  much  improved  thereby.  Unless  some- 
thing ooforeseen  occurs  we  shall  continue  to  stock  them  every  year." 

The  value  of  a  whale.— C.  A.  Williams  &  Co.,  of  Sew  London, 
Conn.,  received  returns,  May  20,  of  the  sale  of  tbe  proilucts  of  a  whale 
captnred  recently  by  the  crew  of  ship  Lizzie  P.  Simmons,  of  that 
port.  The  whalebone  fetched  tl2,230  and  the  oil  $3,490  in  Scotland, 
makiug  the  total  value  of  the  whale  tl5,720.  This  is  the  largest  yield 
from  a  siugle  whale  on  record.  The  monster  was  caught  in  Cumberland 
Inlet.    [Sew  York  Tribune,  Hay  22, 1864.] 
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SfiNsiiTa  TBotri  BOOS  FBOM  Oebhaht  TO  ENaLA.ND. — AccordiDg 
to  tfae  Fishing  Gazette  of  JaDoary  19, 1884,  Dr.  F.  Zenk,  proprietor  of  the 
Seeweise  Fisli-breediog  EstablishmeDt  aear  Wilrzbarg,  QermaDy,  is 
sending  to  England  lake  trout  eggs,  Salmo  fario.  Tbey  arc  forwarded 
in  a  square  box  containing  another  smaller,  perforated  box  embedded 
in  damp  moss.  This  being  opened  disclosed  more  damp  moss,  beauti- 
fully cool,  and  in  the  midst  of  this,  enveloped  first  in  coarse  wadding 
and  then  in  fine  mnslin,  a  ueet  of  splendid  eggs.  A  lot  received  by  the 
Fishing  Gazette  contained  only  a  dozen  or  two  of  dead  ones  in  the 
■  whole  lot.  The  dead  eggs,  being  white  and  opaque,  are  easily  dis- 
cerned by  their  contrast  to  the  beautiful,  translucent,  orange- tinted,  eyed 
ova.  Dr.  Zeuk  offers  80,000  of  these  eggs  at  0  shillings  per  thousand. 
Those  hatched  and  deposited  in  England  last  year  and  the  year  before 
are  reported  to  be  doing  very  well. 

Abbitai.  op  Gbbhan  tbout  eoos.— The  steamer  Donan,  of  the 
North  German  Lloyds,  recently  brought  70,000  eggs  of  Salmo/ario  to 
this  coontry.  Forty  thousand  of  these  were  consigned  to  Mr.  E.  G. 
Blackford  on  account  of  New  York.  The  eggs  were  of  two  kinds,  large 
and  small,  and  were  sent  to  Gold  Spring  Harbor  for  distribntiou.  They 
have  been  divided  between  North^ille,  Mich. ;  Central  Station,  Washing- 
ingtou}  Wytheville,  Va.;  Caledonia,  N.  T.;  and  Cold  Spring  Harbor. 
Tbey  came  from  the  ponds  of  Mr.  C.  Schuster,  fYeibnrg,  Baden,  and 
were  in  good  order.  The  North  German  Lloyds  made  no  charge  for 
transportation.     [From  Forest  and  Stream,  March  6,  1884.] 

Dead  fibh. — Thousands  of  dead  fish,  mostly  perch,  have  been  washed 
ashore  off  Lake  Meudota  during  the  past  week.  It  is  said  that  Street 
Commissioner  Bishop  removed  from  the  city  shore  of  Mendota  one  day 
not  less  than  15  tons  of  dead  perch.  Dr.  Bowley,  of  Mtddleton,  reports 
that  the  shores  near  his  village  are  covered  vnth  victims  of  the  same 
finny  tribe,  and  the  people  out  there  are  considerably  alanned  as  to  the 
consequences  of  so  mnch  decaying  matter.  From  microscopic  examina- 
tion of  the  dead  fish,  Dr.  Rowley  has  come  to  the  conclusion  that  the 
deadly  animal  is  a  parasite,  which  attacks  its  victims  near  the  gills. 
The  first  symptom  of  distress  is  noticed  by  the  fish  throwing  its  bead 
outof  the  water  and  gasping.  In  a  few  moments  it  is  entirely  helpless. 
The  waterof  the  lake  for  days  paut  has  presented  thousands  of  fioating 
bodies  of  fish.  It  is  thought  the  worst  is  now  over.  The  health  of 
the  city  prompts  vigorous  work. — Madison,  Wis.,  July  19, 1884.  (From 
the  American  Field,  July  26, 1884.] 

Shad  m  the  Potomac,  1854  to  1881. — Mr.  Withers  Waller,  writing 
from  Markham,  Fanqnier  County,  Virginia,  says : 

"  When  I  commenced  fishing  in  1854  there  were  fifty  large  seines 
hauled  on  the  Potomac.    Now  I  doubt  if  there  are  more  than  eight  or 
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ten.  Dnring  all  the  yeara  from  1864  to  1860,  iaclasive,  fish  were  very 
abuDcIaat,  with  the  ezoeptioD  of  1857,  when  there  were  scarcely  any, 
and  the  Heshermeu  lost  heavily.  From  1854  to  1860  we  caufjbt  an  aver- 
age each  year  of  1,500,000  herring  and  30,000  shad,  with  the  excep- 
tion of  1857,  when  there  were  no  flsh.  In  1861,  '62,  '63,  '64,  '65,  and 
'66  there  was  no  fishing  on  the  Virginia  side  as  low  down  the  river  as 
StaGford  County,  near  Aqnia  Greek,  and  I  suppose  very  little  anywhere 
on  the  Potomac.  1S77  and  18T8  were  good  seaaons,  the  catch  amount- 
ing to  from  800,000  to  1,000,000  herring  and  15,000  shad.  In  1879  then- 
were  scarcely  any  fish.  With  a  seine  1,200  fathoms  long,  and  worked 
with  fifty  men  and  seven  horses,  1  caught  only  150,000  herring  and  4,000 
shad  during  the  season  of  thirty  days.  Since  ihen  there  has  been  a 
gradual  increase,  ranging  from  300,000  to  400,000  herring  and  8,000  sbad, 
which  has  scarcely  paid  expenses,  and  unless  there  is  a  change  within 
the  next  five  years  there  will  not  be  a  large  seine  hauled  on  the  Poto- 
mac. Artificial  hatching  has  not  come  up  to  my  expecttttions,  though 
there  is  no  telling  how  scarce  fish  would  be  hut  for  the  artificial  propa- 
gation. I  think  if  the  Government  would  rent  the  shores  on  four  or  five 
creeks,  which  could  be  worked  at  the  cost  of  building  two  small  steam- 
launches,  and  allow  no  fish  to  be  taken  out  of  these  creeks,  that  it  would 
do  more  to  restock  the  river  with  fish  than  the  same  amount  of  mouey 
laid  out  in  any  other  way.  Take  all  the  shores  in  Aquia  Creek,  for  in- 
stance, which  could  be  rented  for  |500  to  (800.  Some  other  creeks 
could  be  rented  in  the  same  way.  This  plan,  together  with  the  hatch- 
ing, would,  I  think,  give  us  a  plentiful  snpply  of  fish. 

First  bbeeding  of  salmon  akd  tbodt  in  Canada.— Breeding 
salmon  and  trout  by  artificial  process  was  first  practiced  in  Canada  by 
Richard  Kettle,  esq.,  then  superintend^it  of  fisheries,  in  1858,  in  a  Gov- 
erumeut  hatchery  at  Quebec.  The  experiments  were  measurably  suc- 
cessful. Mr.  Nettle  was  enabled  to  deposit  vivified  eggs  in  considerable 
numbers  and  to  hatch  out  and  distribute  a  large  proportiou  of  living 
healthy  by.  He  also  transported  impregnated  ova  to  Australia.  This 
enterprise  was  authorized  by  several  ministers,  the  Hon.  Mr.  Ganchon, 
Judge  Sicotte,  and  the  Hon.  William  MacDougall.  It  was  not  continued 
by  the  latter  because  the  means  provided  by  the  legislature  were  ab- 
sorbed in  controlling  and  improving  the  salmon  rivers  proper,  all  avail- 
able resources  being  required  to  guard  the  streams  against  deetruciive 
practices  which  had  brought  the  salmon  fishery  in  the  province  of  Que- 
bec to  the  verge  of  ruin.  Mr.  Kettle,  however,  succeeded  single-banded, 
and  with  a  very  meagre  outfit,  in  proving  the  feasibility  of  breedingsalmon 
and  trout  by  artificial  means,  and  he  deserves  the  credit  of  initiation 
and  perseverance  involving  severe  exposure  and  strong  personal  enthn- 
siam.  Another  suecessfol  instance  of  artificial  srimon-hatohing  oocnrred 
in  1867,  under  instmotionB  from  the  Hon.  P.  Mitehell,  on  the  Miramichi 
Biver,  New  Brnnswick,  condaoted  by  Messrs.  Stone  and  Goodfellow, 
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a88i8t«d  by  W.  H.  Venning,  esq.,  inspector  of  fisheries  for  that  prov- 
ince.— W.  F.  Whitcher  in  the  Montreal  Gazette,  May  5, 1884. 

Decline  of  the  Canadian  salmon  FiSHEBiES.~Regarding  the 
alleged  increase  of  produce  from  rivers  in  which  salmon  artificially  bred 
have  been  placed,  and  the  corresponding  decrease  from  rivers  depend- 
ent on  natural  propagation,  Mr.  W.  F.  \\'  hitcher,  formerly  inspector  of 
fisheries  of  Ottawa,  Canada,  says  in  the  Montreal  Gazette  of  May  5, 
1884: 

"That  a  fiuctuating  decline  of  the  salmon  fishery  sinee  1874  has  oc. 
cnrred  throughout  the  eastern  section  of  the  Dominion  of  Canada  It 
is  useless  and  unwise  to  den^.  The  precise  extent  to  which  this  declen- 
sion has  been  arrested  during  a  series  of  years,  on  the  one  band  by 
reserving  and  guarding  the  natural  spawning  grounds,  eradicating 
abuses,  imposiug  restrictions  in  the  modes,  and  curtailing  the  periods 
of  fishing,  by  constructing  fish-ways  and  removing  obstructions  to  the 
ascent  of  salmon,  by  opening  up  new  and  extensive  breeding  areas, 
and  by  regulating  and  protecting  the  inland  fisheries  generally,  and  on 
the  other  hand  by  planting  salmon  fry  artificially  hatched—  aJl  of  these 
form  a  fair  subject  for  impartial  inquiry." 

He  then  gives  figures,  from  which  I  compile  the  following  table : 

Table  o/ galmoK  caught  in  Qa«b«e,2fea  Bmittieict,  and  Nova  SeoHa  for  fowteen 


Tern. 

r--^.  Tair?^ 

Ptr<t>dpHc«Uiv  arlilUM  hatAtng. 

S.  715.  SOS' 

a.H7,m 

Wi 

s,ie2.6sft 
a,M2,§Mj 

FtTiod  qf  arajMOlluMUng. 

In  the  three  provinces  named,  under  the  natural  system  there  was  a 
gradual  increase  in  the  yield.  Artificial  fish-batching  was  resumed  in 
Eastern  Canada  in  1873-'74.  After  eight  years  of  artificial  hatching, 
the  quantity  fell  in  1881  to  21  per  cent  of  what  it  was  at  the  beginning. 

Mr.  Whitcher  seems  opiK>sed  to  artificial  hatching,  and  the  above 
figures  are  used  to  argue  its  inefficiency.  Of  course  the  advocates  of 
fish-culture  should  also  stare  these  facts  squarely  in  the  face,  and 
ascertain  what  are  the  causes  of  this  remarkable  decline  in  the  midst 
of  their  best  efforts. 
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California  salmon  beared  in  Wisconsin. — The  first  Oalifonua 
«a1inoD  pat  into  Geneva  Lake  were  deposited  in  April,  1876.  There 
were  25,000  sent  to  me  from  tbe  United  States  hatchery  in  Hichigao. 
Later  in  the  Beason  the  Wisconsin  commission  pat  in  15,000  more. 
There  were  abont  twenty  taken  last  summer  weighing  from  2  to  4 
pounds  each.  This  snmmer  I  had  heard  of  only  four  or  five  having 
been  taken,  tbe  largest  of  which  weighed  3J  pounds,  so  that  1  was 
hardly  prepared  for  so  large  a  fish.  He  was  30  inches  long,  18  roand, 
and  weighed  12^  pounds.  It  was  a  male  fish,  so  of  coarse  I  caDoot 
report  on  the  development  of  the  ovaries.  The  hooks  in  maw  and  jaw 
were  well  developed,  and  as  this  is  abont  the  spawning  season  of  the 
California  salmon  I  feet  convinced  that  the  pair  were  looking  about 
for  a  spawning  place.  The  flavor  of  the  salmon  was  most  excel- 
lent. The  meat  was  of  a  light  pink  color,  but  not  as  dark  as  the  native 
California  salmon  we  find  in  the  markets.  In  other  respects  it  was 
quite  as  good.  It  was  taken  by  a  boy  while  trolling  with  a  spoon  hook 
near  the  shore,  in  about  15  feet  of  water.  An  honr  after,  Mr.  William 
Welsher,  the  saperintendent  of  the  hatchery  and  pouds,  saw  another 
one,  about  the  same  size,  in  the  locality  where  the  flrSt  one  was  hooked. 
From  this  circumstance  I  infer  that  they  had  paired  and  had  come  ap 
fh)m  the  deep  water  to  look  for  a  spawning  ground  or  for  a  way  oat  of 
the  lake.  They  were  near  tbe  month  of  a  small  stream  which  empties 
into  the  lake,  and  which  has  its  source  about  one  mile  back. — S.  K.  Fair- 
banks, Geneva  Lake,  Wisconsin,  August  5, 1880. 

We  have  taken  another  California  salmon  in  Geneva  Lake,  or  rather 
iu  the  stream  emptying  into  it.  * 

On  3anday,Sept.  19th,  Mr.  W.  A.  Welsher  went  to  the  brook  tocatch 
some  minnows  for  bait,  and  heard  a  splashing  in  the  brook  under  a 
bunch  of  willows.  Supposing  it  to  be  a  mink  or  musk-rat,  he  did  not  at 
once  go  to  the  spot,  but,  as  the  commotion  continued,  he  took  an  ob- 
ser^'atiou,  and  to  his  surprise  discovered  seven  or  eight  large  salmon. 
He  had  no  means  of  eaptunng  them  at  the  time,  but  the  next  day  went 
with  a  net  and  propagation-pans,  exi>ecting  to  take  both  male  and 
female  fish.  He  only  found  one— a  fine  female  weighing  8J  pounds  and 
fall  of  ripe  eggs. 

These  fish  were  spawning,  and  of  conrse  were  up  this  small  brook 
for  no  other  purpose.  It  is  a  small  stream,  only  1  mile  from  the  springs 
which  feed  it  to  the  lake,  but  has  water  enough  for  them  to  get  up 
without  trouble,  and  has  also  a  good  many  boles  and  hiding-places. — 
Geneva  Lake,  Wisconsin,  September  23, 18S0. 

Tbout-breeding. — I  commenced  the  first  of  last  December  to  catch 
trout  from  the  spawning  beds  by  fishing  through  the  ice  with  a  beard- 
less hook.  I  got  30,348  eggs,  of  which  1  hatched  96  per  cent  or  more. 
I  had  on  one  screen  2,300  eggs,  and  I  kept  aceonnt  of  the  bad  ones.  I 
took  oat  92  bad  eggs,  and  I  think  it  was  about  the  average.    I  have 
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the  very  best  of  raoning  water.    I  did  uot  kill  or  lose  more  ih&u  11  troat 
in  the  operation. 

I  fluisbed  catching  ibr  spairning  parpoBes  on  the  7th  of  Jannary,  1884. 
The  tront  spawned  here  io  Creetine  Lake  antil  May.  On  one  spawning 
bed  I  took  some  occasionally  all  winter,  in  order  to  satisfy  myself  that 
they  were  spawning  all  winter.  Those  that  I  caught  tbns  I  put  back. — 
8.  M.  Crawford,  Camp  Percy,  Stark  Water,  N.  H.,  July  26,  1884. 

KoTB  on  SEA.  BASS,  SKATES,  BTo. — Mr.  Fred  Mather,  writing  under 
date  of  July  29, 1884,  says :  *'  I  spent  last  week  at  Pasque  Island,  by  invita- 
tion of  Mr.  James  L.  Vallotton,  of  the  Pasque  Island  OInb.  Six  men 
fished  all  the  week  and  only  took  six  fish ;  the  largest  one  was  17^ 
pounds.  I  did  not  take  any.  The  Cattyhank  Club  is  not  taking  many, 
neither  is  the  Sqaibnocket  Club,  nor  are  the  trap-net  fishermen. 

"At  low  tide  we  took  plenty  of  sea  bass,  which  are  not  yet  spawning 
there.  I  obtained  four  eggs  firom  two  skates  and  they  bad  many  yelks 
yet  to  cover,  showing  that  they  have  just  begun.  The  eggs-are  now  at 
Cold  Spring  Harbor,  N.  T." 

A  LABGE  BASS.— L.  B.  Crooker,  collector  of  internal  revenue,  Au- 
rora, HI.,  reported  ID  1880:  "I  saw  weighed  and  measured  a  smatl- 
monthed  bliwsk  bass  caught  in  Fox  Biver,  near  this  point,  the  other  day. 
Its  weight  was  7  poonds  6  ounces;  its  length,  23  inches.  This  is  the 
largest  fish  of  this  variety  I  have  ever  seen  during  a  lifetime  in  the 
West.    I  believe  it  to  be  the  largest  ever  caught  in  Northern  Illinois." 

FiHH  AND  0T8TEE8  FOB  New  South  Wales.— Mr.  Cbarfes  Kahlo, 
codsdI  at  Sydney,  Kew  South  Wales,  reported,  under  date  of  August 
28, 1883,  that  the  annaal  consumption  of  dried,  salted,  and  preserved 
fish  is  about  6,000,000  pounds  annually,  about  one-balf  of  which  is 
brought  &om  California.    The  duty  on  fish  is  2  cents  per  pound. 

The  oysters  foond  in  this  and  adjacent  colonies  are  of  a  very  poor 
quality.  If  American  oysters  could  be  shipped  in  cans  so  as  to  arrive 
in  good  condition  they  would  meet  w^th  ready  sale.  [House  Mis.  Doc. 
12,  Forty-eighth  Cong.,  first  session.] 

EXPOBT  OP  PEABLS  AND  FEAKL^HELLS  FBOU  MEXICO — The  fol- 
lowing table  has  been  compiled  ftvm  report  of  Warner  P.  Sutton,  con- 
sul-general at  Matamoros,  November  30, 1883.  [House  Mis.  Doc.  12, 
Forty-eighth  Cong.,  first  session,  part  2,  p.  233.J 
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Imports  and  expobts  of  Gebmany.— The  imports  aud  exports 
of  cod  aud  lierriDg  are  given  by  Commercial  Agent  Smith,  of  Mayence, 
in  kilograms,  as  follows  [House  Mis.  Doc.  12,  Forty-eighth  Oongress, 
first  session,  part  2,  p.  727] : 
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The  alleged  oaptcbb  of  a  balhon  in  tbe  Hudson.— Writing 
from  Cold  Spring  Harbor,  S.  T.,  August  9,  1884,  Mr.  Fred.  Mather 
says:  "Early  in  Juuelwent  with  Mathew  Kennedy,  of  Hadsou,  one  of 
the  State  game  protectors,  to  captare  the  illegal  pound-nets  near  Rhine- 
beck,  which  were  a  great  naisance  to  tbe  ebad  flshennen.  Mr.  Keuoedy 
is  a  shad  fisherman,  in  season  and  by  lawful  means,  himself,  and  he 
told  me  that  some  time  in  May  last  he  captured  a  salmon  in  his  shad 
seine  on  'Hudson  Middle  Oroond.'  The  fish  would  weigh  about  three 
pounds.  Mr.  Eeonedy  inspected  it  and  allowed  it  to  go  again.  He  has 
fished  for  over  twenty  years,  and  has  seen  salmon  ia  the  markets,  and 
seems  confident  that  his  fish  was  a  salmon." 

^ffitett  obttrvei  fty  JT.  Simmoiu  iipaii  temperature  produced  fry  viraj^iig  a  ootUm  eomforkr 
about  a  rov»d-»\outd«Ted  fiek-oau. 
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Pbioe  of  carp.— Under  date  of  August  15, 1881,  Mr.  TS.  L.  Kablor, 
of  Bedford  Springs,  Campbell  County,  Virginia,  advertises  in  the  Lynch- 
burg News  that  be  has  160,000  scale  and  mirror  carp  for  sale,  aa  follows: 

ThowS  to  3  incbsB  Iodk (S.per  hundred. 

Those  3  to  5  inchee  \oag 5  per  bDodred. 

Those  10  to  li  \uahea  loog 12  peidoien. 

Those  12  b)  18  inches  long 90  per  dozen. 

Id  making  this  and  similar  announoemeDts  the  U.  S.  Fish  Com- 
ndssion  passes  no  judgment  upon  the  purity  of  the  carp,  aa  it  is  not 
informed  apon  the  foots  in  the  case. 
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BULLETIN  OP  THE  USITED  STATES  PIBH  COMMISSION. 

T*l.  IT,  IVo.  94.      irashlngtOH,  D.  C.     Sept.  16,  II 


Bt  NEIL  HEATH. 

[Abstrftot,  b;  Cb«a.  W.  Bmiley,  of  »  pftper  nod  before  the  Anckland  Inalitnte, 
Joly8, 16)83.] 

It  is  asserted  that,  though  shallow  rivers  and  ponds  have  been  oon- 
vert«d  into  solid  ice  in  coautries  where  the  winters  are  protracted  and 
severe,  all  the  imprisoned  flsb  have  not  been  destroyed,  but  that,  when 
the  ice  had  thawed,  many  of  them  were  restored  to  their  usual  health. 
Though  dead  in  appearance  they  were  only  asleep  hibernating,  and  like 
many  anbnals  that  pass  the  long  winters  in  a  state  of  lethaigy,  they 
would  in  due  time  recover  their  animation.  It  is  not  an  easy  matter  to 
ascertain  that  In  sach  rivers  and  ponds  the  whole  of  the  water  ia  on- 
questionably  frozen,  and  obviously  the  theory  most  be  held  over  until 
we  can  prove  that  the  waters  were  completely  frozen,  and  that  tJie  fish 
had  actually  been  imprisoned  in  the  solid  ice. 

It  struck  me  that  'as  the  Mataura  with  her  freezing-chamber  was 
lying  at  the  wharf  a  few  fleets  might  be  learned  which  would  throw  light 
upon  the  subject.  The  Mataura  was  freezing  her  cargo  of  sheep  for  the 
London  market,  and  why  shoald  she  not,  if  intense  and  continuous  cold 
only  suspended  the  life  of  the  fish,  carry  to  England  slabs  of  ice  in- 
closing uomerona  specimens  of  flsb  hitherto  unknown  in  that  land,  and 
which  would  only  require  to  be  thawed  in  English  riverst  Why  put 
ourselves  to  the  trouble  of  bringing  ova  to  TSew  Zealand,  only  to  be  de- 
stroyed by  native  species,  when  we  could  thus  import  vigorous,  full- 
grown  flshf 

I  will  place  before  you  a  statement  of  the  steps  which  have  been  taken 
to  show  that  fishes  can  return  to  life  and  energy  after  imprisonment  in 
ice. 

Captain  Oreenstreet,  of  the  Mataura,  cordially  helped  me  to  use  the 
fi^zing-chamber  in  the  vessel,  and  in  it  were  placed  two  pannikins, 
the  one  containing  a  salt-water  fish  in  salt  water,  and  the  other  a  gold- 
fish in  treah  water.  At  the  same  time  two  other  pannikins  were  placed 
in  the  "  shoot,"  the  coldest  part  of  the  freezing  apparatus,  the  one  con- 
taining a  salt-water  fish,  and  the  other  a  silvei^h.  The  water  in  these 
vessels  was  at  the  ordinary  temperature.  The  cold  iu  the  shoot  being 
many  degrees  below  zero  F.,  it  did  not  take  long  to  convert  the  water 
into  ice,  and  at  the  end  of  an  hour  and  a  half  I  was  satisfied  that  all 
of  both  kinds  of  water  bad  become  solid,  and  that  the  two  fishes  were 
as  hard  and  Ann  as  the  sheep  that  were  hanging  in  the  freezing  cham- 
ber. Both  pannikins  were  then  removed  and  placed  in  tubs  filled  with 
BuU.  U.  a.  F.  0.,  84 24 
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water  at  the  ordinary  temperature.  Tlie  on^.  contaiue<i  salt  water  f<Mr 
tbe  saltwater  flah,  the  other  fresh  water  foi  the  silverflsh.  lu  a  short 
time  the  heat  of  the  water  id  the  tabs  found  its  way  to  the  surface  of 
the  ice  ia  contact  with  the  interior  of  the  panoiltiDS.  Tbe  blocks,  be- 
coming in  consequence  reduced  iu  bulk,  parted,  the  former  finding  its 
way  to  the  bottom,  the  latter  remaining  at  the  surface.  On  examining 
these  blocks  of  ice  it  was  observed  that  both  fishes  must  uave  retired 
from  the  snrfoce  of  the  water  towards  the  bottom  daring  the  freezing, 
and  that  about  half  an  inch  of  the  lower  part  of  the  eilverflsh  rested 
OD  the  bottom  of  the  vessel.  It  mnst  therefore  have  been  outside  the 
ice.  The  other  fish  was  entirely  surrounded.  The  appearance  of  both 
was  identical.  Both  lay  od  tbe  side,  the  bead  was  higher  than  tbe  tail, 
the  distended  gills  were  filled  with  ice,  and  the  iris  of  the  eyes  had 
neither  dilated  nor  contracted;  the  aqueous  hnmor  was  apparently 
frozen.  The  rays  of  light  no  longer  penetrated  to  the  retina,  and  tbe 
eyes  presented  tbe  appearance  of  balls  of  opaque  ioe.  Tbe  silverflsh 
was  the  first  to  be  fr<ee,  and  it  was  observed  that  at  the  moment  when 
the  fin  near  the  gill  was  freed  from  all  restraint  the  little  organ  com* 
meuced  to  move  very  gently,  so  much  so  that  it  was  impossible  to  say 
but  that  motion  was  due  to  the  parting  of  the  ice.  A  few  mom«its 
later  there  was  no  mistake  about  the  matter.  The  flab  was  alive.  The 
tail  resumed  its  activity.  As  soon  as  the  ice  had  disappeared  ftom  the 
gills,  they  began  to  open  and  close,  and  the  little  fish  moved  about 
languidly,  dreamily,  groping  its  way.  Up  to  this  time  the  aqneona 
humor  of  the  eye  had  not  thawed,  all  was  darkness  to  the  fish.  It 
seemed  to  be  feeling  its  way,  but  soon  the  ice  was  dissolved,  light  en- 
tered, and  the  eilverfish  was  swimming  as  easily  and  nimbly  as  ever. 
It  is  now  alive  in  a  glass  tank. 

The  salt-water  fish  was  gradually  detached  ftom  t^e  eucdicling  ice, 
but  close  attention  foiled  to  notice  any  signs  of  life.  When  entirely 
free  it  sank  to  the  bottom  dead.  Perhaps  tbe  sudden  contraction  of  the 
water  at  freezing  point  following  so  rapidly  upon  tbe  expansion  had  in 
some  way  injured  the  fish.  Obviously  the  air-bladder  had  burst,  for  all 
buoyancy  had  departed.  Why  did  the  fish  which  had  been  taken  from 
the  sunny  waters  of  the  Pacific  but  a  few  weeks  previously  survive  au 
ordeal  that  proved  fatal  to  one  fr^h  from  the  cooler  waters  of  the 
Waitemataf    I  cannot  tell. 

It  may  yet  be  proved  that  fishes,  which  are  usually  classed  with  cold- 
blooded animals,  can  survive  imprisonment  in  ice.  Even  the  slight  in- 
jury caused  by  the  fishing-hook  to  the  salt-water  fish  may  possibly  have 
contributed  to  its  death. 

I  frequently  visited  the  freezing-chamber  to  see  how  the  other  pris- 
oners were  faring.  The  former  two  had  been  placed  in  the  "shoot," 
and  consequently  I  bad  had  no  opportunity  of  observing  how  they  be- 
haved as  the  ice  gradually  closed  around  them.  But  in  the  freezing- 
chamber  there  was  every  focili^  for  doing  so.    In  an  boor  the  iscreas- 
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ing  coldnesB  of  the  water  in  the  pannikins  was  rendering  tbeir  move- 
ments less  active.  They  glided  from  one  side  to  the  other,  and  from 
the  surface  to  the  bottom,  hnt  in  an  nneasy  manner.  Their  attitude 
was  that  of  expectancy.  Ad  hoar  afterwards  they  were  apparently 
going  to  sleep,  the  goldfish  on  its  side,  the  other  in  its  ordiaary  po- 
sition. The  flna  kept  moving  in  a  lazy  manner;  there  was  no  twitch- 
ing, no  abmpt  action.  The  motion  reminded  one  of  the  vibration 
of  a  wire  slowly  bnt  surely  coming  to  rest.  The  eyes  were  clear,, 
and  to  all  appearances  a  deep  and  placid  sleep  was  falling  stealthily 
upon  them.  Two  hoars  afterwards  they  were  in  the  same  position,  bnt 
there  was  no  movement.  The  ice  was  advancing  npon  them.  Some  of 
the  spikes  of  ice  had  already  reached  parts  of  their  bodies,  and  reflect- 
ing the  light  fVom  the  candle  produced  a  beautiful  combination  of  color. 
The  two  creatures  were  sleeping  in  the  light  of  a  gorgeous  sunset. 
After  eight  hours'  exposure  to  the  temperature  of  the  fVeezing-cbam- 
ber,  and  two  more  to  the  much  lower  temperature  of  the  snow-box,  I 
felt  sure  that  the  ice  was  solid.  I  removed  the  pauuikiDs  to  the  thaw- 
ing-tubs  and  sat  down  to  watch  for  indications  of  life,  bnt  none  ap- 
peared.' WhbU  f^eed  from  the  ice  the  saltwater  fish  floated  about  for 
a  short  time  in  the  same  position  as  that  occupied  when  it  was  inside 
the  block  of  ice,  and  then  slowly  sank  to  the  bottom.  The  goldfish  on 
being  freed  continued  to  float  for  upwards  bf  an  honr,  during  which  I 
sat  watching  it.  !N'ext  morning  it  was  still  floating,  not  erect  like  the 
other,  but  on  its  side,  with  the  tail  slightly  depressed.  It  was  appar- 
ently dead.  At  night  it  maintained  the  same  position,  and  I  gave  it 
up  for  dead. 

I  have  made  this  statement  in  hope  that  others  who  have  time  and 
more  enlarged  facilities  for  carrying  out  a  series  of  experiments  will 
proceed  with  the  investigation.  (From  Transactions  and  Proceedings 
of  the  New  Zealand  Institute,  1883,  vol.  xvi,  pp.  275-278.) 


ISI^THK  BCOTOn  «•»  AtTO  LINO  riBHEBIBS.- 

•  The  great  Scotch  cod  and  ling  fisheries  last  from  March  tilt  July 
along  the  northeastern  coast  of  Scotland  and  near  the  Shetland  and 
Orkney  Islands.  Vessels  furnished  with  a  deck  sr«  beginning  to  be 
employed  in  these  fisheries  with  great  success.  At  the  end  of  June  the 
larger  vessels  give  up  the  cod  and  ling  fisheries  and  engage  in  the  her- 
ring fisheries  on  the  east  coast  of  Scotland.  The  crews  of  these  vessels 
are  composed  exclusively  of  experienced  fishermen,  and,  in  a  vessel  of  30 
tons,  the  crew  generally  numbers  7  or  8  men.  They  are  not  paid  in  cash, 
but  receive  their  share  of  the  catch.    The  fishing  is  done  by  lines. 

*  Det  akotake  Tonk»-  og  Langefiake.  From  the  JVorti  FUkeritidende,  Tol.  Ill,  Bergen, 
Jbduu7,  1fS4.    Translated  from  the  Danish  hy  Hbruam  Jacobsox. 

.     Google 
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As  regards  the  yield  of  the  Shetland  fisheries,  ve  will  here  give  an 
extract  from  the  report  of  the  Norwegian  vjce-consn]  at  Lerwick :  "  The 
cod  and  ling  flsheries  Dear  the  Shetland  Islands  commence  in  the  begin- 
ning of  April,  and  continue  till  the  first  week  in  June,  when  the  herring 
fisheries  oommence.  The  cod  and  liog  fisheries  were  formerly  con- 
tinned  till  the  end  of  August;  bat  at  present,  when  the  herring  fisheries 
are  more  profitable,  they  cease  earlier  in  the  season.  These  fisheries 
are  carried  on  with  boats  having  a  deck,  and  a  keel  measuring  36  to  45 
feet.  Completely  equipped  such  a  boat  costs  9,000  to  I0,80U  crowns 
[about  t2,250  to  $2,700],  The  crew  are  generally  the  owners  of  the 
vessels.  They  makeup  between  them  from  1,800  to  2,700  c:owns  [(450 
to  #675],  and  borrow  the  rest  fh)m  some  fish-dealers  to  whom  they  sell 
the  fish  at  the  market-price.  When  the  fisheries  are  sncceseftd,  the  en- 
tire debt  is  often  -paid  ofif  in  the  course  of  one  cod  and  herring  season, 
which  closes  at  the  end  of  September." 

Fishing  expeditions  are  annually  made  to  Iceland  and  the  Faroe 
Islands  Irom  the  Shetland  Islands  and  from  several  English  ports. 
The  fish  which  are  cangbt  on  these  expeditions  are  salted  on  board  and 
landed  on  the  Shetland  Islands,  where  they  are  made  into  klip-fisb. 
In  1882  the  catch  of  cod  and  ling  amounted  to  3,666,596,  of  which  num- 
ber 121,337  hundredweights  of  klip-fish  were  made,  and  7,737  tons  of 
salt  fish.  , 

To  the  above  we  add  the  following  data: 

Of  the  entire  quantity  of  fish,  741,320,  which  were  made  into  951,230 
kilograms  of  klip-flsh,  about  1,000  tons  (14  fish  to  18  kilograms),  were 
caught  by  66  vessels  of  about  52  tons  each  and  12  men  per  vessel.  Of 
these  vessels  16  were  from  the  Orkney  Islands,  and  40  fh>m  the  Shetland 
Islands.  The  remainder  of  the  fish  were  caught  by  boat  fishermen. 
The  fisheries  were  most  productive  neat  the  Shetland  Islands,  where 
1,413,866  fish  were  made  into  klip-fish,  at  the  rate  of  9J  fish  to  18  kilo- 
grams [about  40  pounds]. 

As  regards  the  fisheries  with  vessels,  on  which  the  fish  were  prepared 
at  sea,  they  were  carried  on  in — 
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All  of  these  fish  were  made  into  klip-fish.    From  the  above  figores 
it  appears  that  these  fisheries  have  declined  steadily. 
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189.— ON  APPAB&TDa  VOB  OOliLEOTTIff)  OTMTBB  SPAT, 

Br  JOHN  A.  BTDEB. 

[From  a.  letter  to  Mr.  B.  H.  Baclie.] 

The  sowing  of  shells  apoD  the  flrm  bottom  for  the  fixation  of  epat  has 
been  the  most  snccessful  method  in  the  Suited  States,  and  is  now  ez> 
tensively  practiced  in  the  vicinity  of  New  Haven,  When  the  bottom  is 
thickly  covered  with  ooze  I  should  couD&el  the  nse  of  brush  stuck  into 
the  bottom,  with  the  branched  tops  projecting  npward  into  the  water — 
or  palisades  of  brush  might  be  placed  in  such  places  together  with  gar- 
lands of  oyster  shells,  with  holes  punched  through  them  and  Strang  on 
galvanized  wire,  and  the  whole  supported  on  the  brash  or  stakes  to 
keep  them  from  being  buried  in  the  mad  on  the  bottom.  Mud  and 
sediment  is  of  all  the  enemies  of  the  oyster  the  very  worst,  especially 
to  the  young  fiy  and  spat,  millions  of  milUons  of  which  are  annually 
smothered  and  killed  by  it. 

The  detachment  of  the  yoaog  oyster  or  spat  (roax  the  cultch  or  col- 
lectors, would,  T  think,  hardly  be  profitable  in  this  country,  nor  do  I  think 
it  at  all  nwiessary  if  old  oyster  shells  are  ased  for  collectors.  The 
shells  with  the  adherent  spat  can  be  readily  transported  and  sown  en- 
tire, as  they  do  not  interfere  with  each  other  at  all.  In  some  cases,  of 
coarse,  too  many  young  oysters  are  attached  to  one  shell.  In  such  cases 
it  would  be  an  advantage  if  some  very  cheap  and  detachable  coating 
could  be  put  over  the  shells,  which  could  be  flaked  off  and  broken  so  as 
not  to  destroy  the  individual  young.  As  many  as  one  hundred  oysters 
will  sometimes  stick  to  one  valte  of  a  clam  or  oyster.  Then,  of  coarse, 
many  of  them  will  be  crowded  to  death  tjy  the  growth  of  others  aroand 
them. 

The  method  of  sowing  shells  fortbeparpose  of  getting  "seed"  is  now 
profitably  carried  on  at  New  Haven,  spat  being  worth  60  to  SO  cents  per 
bushel  when  only  as  large  as  a  dime  and  still  adherent  to  the  oldshvlls, 
which  are  allowed  to  go  into  the  measure  together  with  the  young. 

It  would  be  worth  while  for  some  iogenious  American  to  experiment 
upon  the  mannfacture  of  some  kind  of  cheap  caltch  for  catching  a  set 
of  spat,  to  be  distributed  over  the  bottom  in  the  same  way  as  shells  are. 
The  disengagement  of  the  spat  from  roofing-slate  is  readily  effected  if 
the  slates  are  first  coated  with  a  mixture  of  lime  and  sand  which  has 
been  allowed  to  set  thoroughly  before  the  slates  are  put  out  into  the 
water  in  nests.  The  "  nests"  are  simply  the  series  of  slates  as  supported 
in  a  simple  wooden  frame  to  keep  them  off  the  bottom  and  out  of  the 
mud.  In  this  case  the  coating  of  mortar,  with  the  adherent  spat,  can 
easily  be  removed  without  injury  to  the  latter. 

Wood's  Holl,  Mass.,  September  21, 1883. 
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I  ftgree  eutirely  with  the  opiuioQ  that  the  practice  of  eoatiog  surfaces, 
unless  the  coatiug  could  be  very  cheaply  executed,  would  Dot  be  profit- 
able in  this  couatry.  Obviously,  the  difference  between  this  conntry 
and  other  gantries  generally,  lu  this  respect,  is  the  same  as  that  which 
in  this  country  preclndes  the  close  culture  obtaining  in  Enmiie  and 
elsewhere  in  the  cultivation  of  land.  But  that  admitted,  it  still  re- 
mains the  fact,  which  Mr.  Byder  concedes,  that  if  some  surface  could 
be  found  or  cheaply  manafactared  ftoin  which  spat  could  easily  be  de- 
tached, a  great  desideratam  would  be  supplied.  I  have  been  ninch 
impressed  with  this  throngboat  my  observation  of  this  shore. 

I  do  not  find  that  the  spat  has  any  substance  or  surface  of  predilec- 
tion. I  find  it  uniformly  distribnt«d  ou  twigs,  bark,  tin,  shells,  bricks, 
stones,  &c.  Ou  all  these  it  is  closely  adherent;  so  much  so  as  to  be  in-, 
separable  without  mechanical  force  sufficient  to  break  the  shells  of  the 
smaller  animals.  Thus  the  embr>-o,  having  rnn  tLe  gauntlet  of  cur- 
rents, predatory  animals,  mnd,  sand,  &c,  and  having  reached  a  certain 
point  of  development,  which  would  seem  to  secure  a  fair  chance  of  ex- 
istence to  maturity,  is  really  still  engaged  in  as  severe  a  struggle  for 
existence  as  at  first,  for  germ  crowds  upon  germ,  so  as  often  to  make 
an  incrustation  of  two  or  three  layers  ftx>m  the  same  season's  spawning. 
Tills  is  inevitable;  but,  in  considering  the  question  from  a  commercial 
point  of  view,  what  does  not  seem  to  be  inevitable  is  that  such  multi- 
tudes of  spat  should  be  destroyed  in  the  attempt  to  procure  seed.  The 
destruction  is  as  nothing  compared  with  that  fiom  nature's  action,  but 
these  animals  of  which  I  am  speaking  are  in  the  merchant's  hands  to  be 
utilized,  and  in  utilizing  them  he  destroys  myriads.  Putting  ont  of  the 
question  the  mere  loss  of  individuals,  this  represents  lost  labor. 

It  is,  then,  most  important  that  spat  caught  should  be  available,  and 
I  see  in  none  of  the  surfaces  adopted  one  which  combines  eflSciency  and 
cheapness.  The  question  of  the  shape  of  the  surface  seems  not  to  have 
attracteil  much  attention,  bat  it  is  an  important  factor  in  the  problem. 
However,  that  apart,  for  we  are  concerned  at  present  more  particularly 
with  detachability  as  derived  from  character  of  surface  as  distinct  from 
its  form,  and  although  its  character  (as  in  the  roughness  of  atones)  is 
directly  related  to  indetachability,  I  confine  myself  to  fragility  of  sur- 
face. If,  then,  there  can  be  no  objection  to  pitch  (see  page  .13,  part  2, 
of  the  "Practical  Guide,"  &c.,  by  Felix  FraJche)  on  account  of  its 
aromatic  principle,  I  should  suppose  that  it  would  be  what  is  required 
to  produce  fragility  of  surface  combined  with  economy  of  preparation. 
At  ordinary  temperatures  pitch  makes  a  very  brittle  film,  and  at  mod- 
erate temperatures  it  softens  under  water ;  even  in  the  summer  it  would 
be  brittle ;  in  the  sun  it  would  be  softish.  Put  on  it  the  highest  temper- 
ature oonvenient,  so  as  to  have  the  slightest  film,  dipped  or  brushed,  it 
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would  make  a  cheap,  durable,  and  either  fragile  ot  soft  sorfoce."  If  I 
have  an  opportunity  next  spring,  as  I  expect  to  have,  to  try  it,  I  vill  do 
so,  and  report  the  result  to  you  as  sooD  as  the  8)>at  is  large  eDOUgh  to 
make  removal  desirable.  Oomparisou  can  then  be  made  with  removal 
from  surfaces  otherwise  prepared,  or  Dataral. 
Green  Crbbk,  Capk  May  County,  N.  J.,  S^tember  30, 1883. 


Br  DIBECTOB  HAAGK-t 

The  question  whether  large  central  fish-cultural  establisbmeDts  or 
numerous  small  ones,  if  possible  located  close  to  the  waters  which  are 
to  be  stocked  with  flsh,  should  be  aimed  at  has  been  auswered  so  de- 
cidedly in  favor  of  the  latter  that  it  will  hardly  be  necessary  for  me  to 
discuss  this  qaestioD.  I  will  here  only  cite  some  illustrations  from  my 
own  practice,  in  order  to  give  ft  clearer  idea  of  the  danger  of  concen- 
trating large  masses  of  flsh  within  a  comparatively  small  space. 

It  is  well  known  that  the  French  administration  of  the  Huningen 
eBtablishment  did  not  devote  much  attention  to  the  raising  of  the  finer 
kind  of  food-fish,  or,  for  that  matter,  of  other  flsfa,  its  activity  mainly 
consisting  in  shipping  impregnated  eggs.  I  aoppoee  that  all  are  ftally 
aware  how  ext^isively  flsh-eggs  were  shipped,  and  in  what  a  liberal 
manner  the  French  administration  distribut«d  entirely  free  the  products 
of  its  establishment  far  and  near. 

When  I  took  charge  of  this  establishment  thirteen  years  ago  it  waa 
one  of  my  first  objects  to  give  some  attention  to  the  raising  of  the  finer 
kinds  of  fbod  fiah,  it  being  my  aim  to  transform  the  Huningen  flsh- 
cultaral  establishment  into  an  institution  where  flsh-cnltur)st«  might 
study  the  treatment  of  the  finer  kinds  of  food-flah  ftom  the  egg  to  the 
salable  fish.  Une  of  my  first  steps  was  to  construct  a  ditch  about  1  kil- 
ometer (about  1,100  yards)  in  length  for  raising  trout;  this  ditch,  imi- 
tating as  near  as  possible  a  natural  trout-brook,  waa  to  receive  the  young 
trout  as  soon  as  the  umbilical  sac  had  been  fdmost  consumed.  In  the 
verj-  first  year  I  met  with  good  success,  as  I  waa  able  to  take  from  this 
ditch  in  autumn  several  thousand  finely-developed  trout.  During  the 
second  year  the  result  was  still  more  fevorsble,  because  I  had  greatly 
improved  the  ditch.  This  ditch  receives  its  water  fh>m  a  small  trout- 
brook,  the  Angraben ;  the  fish  were  invariably  placed  in  it  some  time 
before  t^«  umbilical  aao  had  been  «itiiely  absorbed. 

*  The  etmt  of  pitchlog  anrfaoes  and  detaching  spat  afCetwAida  will  prabab) j  b«  too 
expcDBive  in  pckotioe,  ia  view  of  the  fact  that  sowing  sheila  can  I>e  ao  obeaplj  done. — 
J.  A.  Rtdbr. 

I  C«itlral-FiicJuntektantUtll«it  Oder  tiMrtidtt  Kltittert  An*UiU«n  t  Piom  Circular  No.  4, 
4,  IHM,  of  the  German  Fishery  AasociAtion,  Bertio,  June  30,  1S84.  Truialated  bom 
the  O^Tnan  by  Heskan'  Jacobson. 
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In  the  aatumn  of  1873  I  took  firoin  my  ditch  15,000  trout  about  the 
length  of  a  man's  finger,  some  even  ae  long  as  a  band.  In  1874,  how- 
ever, the  number  of  trout  decreased,  and  Uiis  decrease  continoed  until 
I  was  on  the  poiot  of  ceasing  to  place  ;onng  treat  in  the  ditch.  la 
spite  of  placing  in  it  a  large  number  of  treat,  I  finally  did  not  take 
more  than  a  few  hnndred  from  it  in  autumn.  I  also  fonnd  that  the  in- 
crease of  the  enemies  of  fish  fcept  step  with  the  increase  of  the  fish. 
Kingfiabers,  which  formerly  had  appeared  only  occasionally,  soon  came 
in  great  numbers,  and  of  course  did  great  damage  to  the  ttoat  in  the 
6pen  ditches.  I  managed,  however,  to  keep  them  under  proper  con- 
trol by  following  the  advice  of  Max  tod  dem  Borne,  and  placing  along 
the  ditches  a  large  number  of  tbe  excellent  kingfisher  traps  manu- 
factored  by  Adolph  Pieper,  in  Moers.  At  present,  nnmerons  kingfisher 
traps  are  placed  along  all  my  trout- brooks  and  ponds,  and  a  kingfisher 
which  comes  in  this  neighborhood  is  sure  to  be  caught  within  a  few 
days.  In  spite  of  this,  the  raising  of  young  trout  seemed  to  languish. 
Occasionally  the  results  were  somewhat  more  laroiable,  but  I  never 
again  reached  even  approximately  the  large  numbers  of  the  first  years. 

Three  years  ago  I  ascertained  that  a  large  namber  of  shrew-mice 
( Watsertpitzmauien)  had  fonnd  their  way  into  my  brooks.  For  a  long 
time  all  my  efforts  to  master  these  little  animals,  which  are  well-knowa 
enemies  of  the  eggs  and  young  of  fish,  proved  in  vain,  as  I  did  not  snc< 
ceed  in  finding  a  suitable  trap  for  catching  these  mice.  One  of  my  AI> 
satian  neighbors,  to  whom  I  confided  my  trouble,  advised  me  to  try  a 
very  simple  wii-e-spring  trap,  which  he  had  successfnlly  used  for  catch- 
ing common  mice.  The  first  attempt  made  last  year  proved  success- 
ful, and  this  year  I  pcocnred  two  hundred  such  traps,  which  I  distrib- 
uted along  my  brooks  and  ditches.  The  result  was  perfectly  surprising. 
Since  April  1, 1884,  therefore,  in  five  weeks'  time,  I  have  canght  with 
these  traps  86  shrew-mice  and  8  water-rats.  The  trap  closely  resem- 
bles Pieper's  kingfisher  trap,  only  it  is  constmcted  in  a  much  lighter 
manner,  and  does  not  have  the  little  board  in  the  center  on  which  the 
kingfisher  alights.  Above  the  spring  there  is  a  small  contrivance 
to  which  bait  can  be  attached.  For  bait  I  ase  a  small  piece  of  fish. 
These  traps  are  manofootured  by  Scbmerber  Brothers,  of  Mulhausen,  in 
Alsace,  and  owt  only  25  marks  [(6]  per  hundred.  In  every  one  of  the 
shrew-mice  which  I  dissected  I  found  a  considerable  quantity  of  indi- 
gested and  half-digested  young  trout^-in  some  as  many  as  10.  No 
ftirther  proof  is  needed  to  show  that  a  number  of  these  mice  is  snfficieut 
to  depopulate  a  well-stocked  brook  in  a  compuatively  short  time. 

I  believe  that  now  I  am  master  of  tbe  situation,  for  during  tiie  htst 
few  months  shrew-mice  have  been  caught  only  occasionally.  My  brooks 
at  present  again  swarm  with  yonng,  strong  trout,  and  it  remains  to  be 
seen  whether  some  new  enemy  will  make  its  appearance  and  prevent  too 
great  a  production  of  fish  within  a  narrow  space. 

HuitlNOBIt,  Alsaoe,  Obbmakt,  1884. 
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184^BXPBBinBNTS  IN  rBNIflNS  BBA.FISH. 

Br  SmiTH  E.  HVAHES. 

[Prom  leiMn  to  Prof.  8.  F.  Bairf.] 

Five  or  eix  years  ago  I  believed  Sea  Grove,  K.  J.,  now  called  Cape 
May  Point,  wonld  become  a  watering-plHce.  I  thoaght  that  the  mouth 
of  Old  Pond  Greek  coald,  byartiflcial  means,  be  made  a  harbor  for 
small  boats,  accessible  at  high  tides,  so  I  bailt  jetties  and  wharves,  and 
bad  a  basin  of  abont  1^  acres  dng  out,  the  mnd  and  sand  being  used  to 
fill  up  the  wharves.  I  succeeded  in  making  it  accessible  for  small  boats 
abont  three-fourths  of  the  time,  and  several  boat-loada  of  lumber  and 
material  were  delivered  in  that  way,  but  in  less  than  three  years  it 
resulted  anfbvorably. 

I  then  determined  to  mahe  the  basin  a  place  for  storing  fish,  as  they 
could  be  caught  in  abundance  in  May  and  June  of  each  year  and  be 
disposed  of  in  July  and  August.  In.order  to  do  this,  I  fixed  gates  be- 
tween the  jetties,  entirely  controlling  the  flow  of  water.  I  also  pnt  in 
iron  grates  to  hold  the  fish.  When  all  was  ready,  I  pnt  in  a  few  hun- 
dred pounds  of  tront  or  weak-fish  as  an  experiment.  They  alt  died  bat 
about  fifty  or  one  hundred  pounds,  which  lived  without  mnch  care  until 
the  25th  of  November  following.  The  survivors  grew  to  be  large,  flue, 
fat  fish. 

The  meadows  above  for  some  weeks  previous  to  that  time  had  been 
very  dry,  and  abont  the  24th  of  Ifovember  there  came  a  cold  and  heavy 
rain,  which  washed  the  meadows,  and  the  water  flowing  into  the  basin 
killed  the  balance  of  the  fish  in  one  night.  I  attributed  the  loss  of 
these  fish  to  impnre  or  poisonous  water.  Some  of  the  fish  may  have 
died  in  handling.  Last  season  I  cut  off  the  tKBh  water  and  put  in  the 
basin  about  5,000  ponuds  of  fish.  I  drained  it  off  so  as  to  give  about 
one-half  fresh  water  ftom  the  btiy  every  day.  I  think  that  the  hawks 
carried  off  one-fourth  or  more  of  the  fish,  for  it  did  seem  that  all  the 
hawks  in  Cape  May  County  fed  there.  They  were  shot  at  and  some  of 
them  killed,  bat  we  conld  not  drive  them  away.  I  then  covered  the 
whole  basin  with  wires  abont  5  feet  apart.  If  I  bad  not  done  this  I 
believe  every  fish  would  have  been  carried  off.  It  being  still  and  clear 
water,  the  hawks  had  little  tronble  in  seeing  and  capturing  their  prey. 
When  the  bay  was  a  little  rough  we  could  see  them  by  tens  and  twenties 
for  miles  away  making  straight  for  my  basin.  I  assnre  yon  it  is  a  waste 
of  time  and  money  to  stock  ponds  with  any  kind  of  flsb  when  hawks 
abound,  unless  they  are  protected  in  some  way.  ' 

By  some  mismanagement  with  the  man  in  charge  a  quantity  of  creek 
water  got  in  the  basin  again  and  killed  some  fish,  but  this  was  made 
good  at  the  next  flood  tide,  and  the  balance  lived,  and  were  taken  out 
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in  the  latter  part  of  Aagnst  in  as  fab  and  nice  coadition  as  fisb  coold 
be.  I  feel  satisfied  that  ttom  June  to  August  some  of  them  increased 
from  one-fourth  to  one-third  in  size.  With  two  seasons  of  experience 
1  fancied  that  I  knew  the  cause  of  disasters  and  could  make  the  busi- 
ness a  success  the  next  year. 

So  this  last  spring  I  threw  up  banks  to  cat  off  the  back  creek  water 
entirely  and  replaced  the  wires  over  the  basin  from  3  to  5  feet  apart. 
I  also  pat  in  a  trunk,  with  lumber,  from  the  basin  to  about  30  feet  beyoud 
low-water  mark  in  the  bay  through  which  the  tide  ebbed  and  flowed.  I 
then  built  a  wharf,  from  which  we  could  work  the  nets  and  catch  all 
the  fish  we  wanted  on  flood  tides,  sending  them  in  through  the  trunk 
juto  the  basin  without  handling  them  at  alL  The  whole  arrangement 
seemed  to  work  well,  and  I  suppose  we  bad  orer  20,000  pounda  in  tbo 
basin  with  bat  very  little  loss  of  flsh.  It  was  a  grand  sight  to  see  them 
swimming  about  in  the  basin.  The  aocoant  spread,  and  many  people 
came  from  a  distance  to  see  them. 

On  last  Monday  I  received  word  from  my  men  to  come  down  imme- 
diately. I  arrived  on  Wednesday  morning,  and  to  my  sorprise  found 
half  or  more  of  tiie  flsh  dead.  I  was  satisfied  that  all  would  die  if  left 
in  the  basin,  and  so  I  took  out  the  grates  and  raised  the  gates  and  let 
all  that  were  afloat,  dead  and  alive,  out  into  the  bay.  I  assure  yoa  it 
was  a  disappointment  to  me ;  not  only  the  thought  of  so  many  fish  dying, 
but  the  expense  and  trouble  of  my  whole  arrangement  seemed  to  be  a 
a  total  loss. 

Now  I  ask  if  yon  will  be  kind  enough  to  explain  to  me  why  this  sad- 
den change  should  take  place  with  the  flah.  My  men  tell  me  that  on 
Sunday,  June  23,  they  looked  fresh  and  lively  up  to  9  o'clock  at  night, 
when  they  left;  by  Monday  noon  great  quantities  were  dead.  On  Mon- 
day night  after  sunset  they  heard  a  great  commotion  in  the  water  all 
over  the  pond,  some  q£  the  fish  jumping  2  feet  out  of  the  water,  and 
before  I  arrived  on  Wednesday  I  judge  more  than  half  were  dead  when 
I  let  them  go.  There  is  at  high  tide  on  an  average  i  feet  of  wat^  which 
would  be  let  off  to  2  feet  for  a  change.  They  had  on  that  day  the 
same  change,  about  one-half  the  water  as  usual  for  weeks  before  that 

The  water  flowed  in  and  out  at  the  same  place,  and  as  only  about  one- 
half  the  water  ooold  be  4^nged  each  day,  much  of  the  old  water  must 
have  remained  at  the  upper  end  of  the  basin.  As  an  evidence  of  this, 
much  grass  grew  on  the  muddy  bottom  at  the  up^r  end.  I  do  not  think 
many  of  the  flah  remained  in  it  except  at  high  tide,  and  when  the  water 
was  let  off  a  few  apparently  sick  fish  remained  among  it.  It  is  all  a 
mystery  to  me,  as  old  fishermen  tell  me  that  the  flsh  feed  among  tius 
grass  in  the  sounds;  others  tell  me  they  think  they  were  poisoned  by 
some  one  intentionally.  I  cannot  think  so.  Bat  I  do  believe  there  was 
disease  among  them,  or  that  such  qaantities  of  fish  in  the  amount  of 
water  exhausted  the  oxygen  from  the  water  to  such  a  degree  ae  to  make 
It  poisonous.    The  flsh  when  doad  looked  well;  the  eyes  were  bright 
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and  gliBtening,  the  gills  fresb  aod  red,  the  flsb  briglit  aud  healthy,  with- 
out disooloratioD  or  loss  of  scales. 
27  Qtjbbn  Btbezt,  Gebmantown,  Fhila.,  Pa.,  June  30, 1883. 

I  havB  decided  to  go  down  after  a  few  days  and  put  in  a  few  more 
fish.  After  coming  80  near  to  making  the  experiment  a  success,  and 
with  the  experience  I  have  gained  in  tiie  last  few  years,  it  may  result  in 
sncoess  in  the  fature.  I  now  feel  almost  assured  that  my  place  is 
adapted  for  the  purpose  of  penning  fish,  with  some  additional  expense 
of  having  it  dag  deeper  and  arranged  so  that  the  water  will  flow  in  at 
one  end  of  tbe  basin  and  ran  ont  at  the  other  end  at  every  tide.  When 
ouce  attained,  the  principle  will  be  followed  by  many  fishermen,  and 
perhaps  companies  will  be  formed  to  carry  on  the  business  along  the 
coast  and  bays,  taking  troQt  and  some  other  fish  while  coming  in  daring 
the  spring — Uay  and  June— and  striped  boss  in  the  fall  of  the  year — 
Kovembw  ^nd  December. 

So  person  has  any  conception  of  the  namber  of  fish  passing  in  and 
out  of  the  bay  until  they  learn  something  of  it  by  aotaal  experience. 
Although  tiiousands  of  tons  of  valuable  flsb  are  destroyed  annaally  by 
porpoises,  sharks,  and  other  fish  of  prey  aud  by  the  hawks,  there  could 
be  thoosands  of  tons  captured  for  wholesome  and  cheap  food  without 
their  being  missed  ft'om  the  waters.  The  capturing  of  tbem  and  trans- 
ferring  them  into  the  basins  is  attained  without  even  lilting  them  ont 
of  the  water  and  with  but  very  little  loss. 

S7  QuKXN  Stbebt,  Gebhantown,  Fhila.,  Fa.,  July  10, 1883. 

BEPLY  BT  PBOFESBOB  BAIBD. 

As  far  as  I  can  judge,  the  difflcnlty  must  be  the  warmth  of  the  water 
iu  the  shallow  inclosnree  to  which  yoa  refer,  and  the  deficient  supply 
of  oxygen  for  so  large  a  onmber  of  fish. 

In  oar  experience  of  carrying  flsb,  we  find  that  for  a  difference  of 
temperature  of  60<>  and  l(t°,  nearly  three  times  as  much  water  is  required 
for  the  latter  as  for  the  former.  As  the  water  is  now  probably  well  up 
to  70°,  this  would  be,  in  itself,  an  explanation. 

I  would  strongly  advise  that,  if  possible,  you  pat  a  few  of  the  flsb  in 
your  inelosore,  say  20  or  30,  and  see  how  they  behave. 

We  have  succeeded  in  penning  up  striped  bass  in  a  basin  on  an  island 
in  the  Sasqaehanna  Biver  and  keeping  them  until  June.  The  number 
of  fish,  however,  was  in  much  less  proportion  to  the  water  than  that 
indicated  by  you. 

The  practice  of  penning  fish  is  In  vogne  in  France,  where,  however,  I 
presume  the  depth  of  water  Is  considerably  greater  aud  the  tempera- 
ture less.  There  is  no  reason  why  it  may  not  be  done  here  also.  I  am 
working  in  that  same  direction,  constructing  basins  for  penning  codfish, 
mackerel,  and  other  northem  species,  to  hold  them  anti]  their  eggs  are 
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ripe  and  they  can  be  treated  by  artificial  impregnation.  I  donbt  whether 
the  matter  of  farniBhing  hidiog-places  for  the  fish  is  parlicalarly  im- 
portant. Thiti,  hoirever,  can  be  managed  by  bringing  in  floating  sea- 
weeds to  form  a  surface  over  the  water  and  serve  to  oxygenate  it. 
This  floating  green  scum  cannot  in  any  way  injure  the  water  or  flsh. 
Washington,  D.  C,  Julg  5  and  14, 1883. 


iss.-MeTn»i»  OF  CATcaine  cabp  witb  a  hook. 
Br  PAVL  QVATTLEBAVIH. 

[From  a  letter  to  Cbas.  W.  Siuilej.) 

I  nse  a  beardless  hooh  for  two  reasoiis.  It  can  be  taken  from  the 
month  of  a  fish  with  greater  ease  aud  does  less  injury.  I  often  catch 
carp  for  visitors  to  examine,  and  then  return  them  to  their  native  ele- 
ment. They  may  also  be  removed  to  other  pondn  in  good  condition. 
For  catching  small  try  I  use  no  cork ;  for  large  flsh  I  prefer  one,  with 
lead  enough  on  the  line  to  sink  the  hook  a  few  inches  in  the  water,  bat 
they  will  take  it  at  any  depth.  Late  in  the  afternoon  or  early  in  the 
morning  is  the  best  time  of  warm  weather.  When  the  snn  is  shining 
brightly,  and  its  rays  strike  deep  down  into  the  waters,  the  carp  retires 
from  his  feeding-grounds  and  remains  at  rest  until  the  shade  of  the 
evening  Inres  him  from  bis  quiet  retreat.  On  warm  cloudy  days,  when 
trained  to  artificial  feeding,  the  carp  may  be  cangbt  at  any  hour,  but 
less  readily  about  noon.  It  is  a  waste  of  time  to  angle  for  them  in  cold 
weather.  It  is  well  known  that  the  carp  declines  all  food  in  freezing 
weather,  and  that  the  appetite  varies  with  the  temi>eratnre  of  the  water 
to  a  certain  degree.  In  my  ponds,  near  Leesrille,  I  can  c&tch  either 
kind  of  carp  as  above  stated  from  April  to  December.  I  train  them  to 
come  to  the  surface  of  the  water  for  food  so  as  to  eqjoy  the  pleasure  of 
seeing  them  scramble  for  it.  The  cheapest  of  light  bread,  made  of  mid- 
lings  or  shorts,  expressly  for  the  fish,  is  what  I  use.  The  same  answers 
for  baiting  the  hook,  but  a  piece  of  waffle,  cut  the  right  size  for  the  flsh 
you  desire  to  catch,  is  better,  being  tougher  and  not  so  easily  taken  from 
the  hook  by  the  flsh.  I  first  collect  the  fish  together  by  throwing  in  a 
handful  of  small  bits  of  bread — say  one-half  inch  sqnare — then  I  drop  in 
ipy  hook,  attached  to  a  strong  line  at  the  end  of  a  suitable  cane,  and  in 
less  than  a  minate  I  am  almost  snre  to  bring  a  carp  to  grass.  More  time 
is  genetally  consumed  in  putting  the  bait  on  the  hook  and  taking  the 
flsh  off  of  it  than  in  luring  him  to  take  the  bait. 

The  young  flsh  hatched  early  last  May  are  now  0  or  6  inches  long. 

Lbbsyille,  S.  C,  July  30, 1884. 
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Br  JOHN  A.  RFDER. 

I  bare  an  aqnarinm  with  goldflsb,  wad  there  are  Bereral  things  that 
I  do  not  nnderstand : 

1.  The  water  I  am  using  in  the  aqnarium  is  ftvm  a  well  aligbtly  tinged 
with  alnm.  Will  this  ii^nre  them  f  I  hare  been  using  the  same  kind 
of  water  for  six  montha. 

2.  There  collects  on  their  mouths,  back,  and  fins  a  white  substance. 
What  is  it  t    And  what  is  the  caase  t 

3.  Occasionally  I  tabe  the  gold&ah  out  of  the  aquarium  to  clean  it, 
and  in  putting  the  goldfish  back  with  freah -drawn  water  in  the  aquarium, 
at  first  they  move  off  very  livelyj  but  in  the  course  of  an  hour  they 
commence  to  swim  on  top  and  seem  to  breath  the  air.  This  they  will 
continue  to  do  for  nearly  a  whole  day.  Why  is  tliist  Why  is  it  also 
that  when  coming  to  the  top  they  blow  out  bubbles  t 

i.  Day  before  yeet^rday  I  cleaned  it.  Yesterday  and  to-day  there  are 
two  of  the  goldfish  that  go  to  the  bottom,  and  rest  perfectly  flat  on 
the  pebbles  in  bottom.  I  have  the  aqnariam  in  my  store  near  a  win- 
dow. A  little  SQD  will  strike  it  of  an  evening,  and  I  have  it  arranged 
iu  this  manner:  A  tin  tank,  holding  16  gallons  of  water,  ia  raised  aboat 
24  inches  above  the  level  of  the  water  in  the  aquariam  and  ia  connected 
with  a  lead  pipe,  coming  ander  the  aqnariam,  and  a  small  pipe  is  ex- 
tended fit>m  the  lead  pipe  up  through  the  center  of  the  aquarium  and 
the  spray  is  thrown  3  feet  high.  Every  day  I  have  fresh  water  drawn. 
The  aqaariam  holds  30  gallons  of  water. 

6.  I  am  feeding  them  on  a  food  (which  is  apecially  prepared  for  them) 
of  which  I  wnd  you  a  sample. 

6.  Will  these  goldfish  spawn  in  the  aqnarinm  t  How  should  I  treat 
them  if  they  dot 

7.  There  are  two  of  them  with  their  tails  seeming  to  shed.  What  is 
thecanael 

8.  Is  there  anything  I  can  pnt  in  the  water  to  make  them  healthy  T 
Union  Spbinob,  Ala.,  March  14, 1883. 

REPLY  BT  ME.  BTDEB. 

1.  I  do  not  think  the  alum  iu  the  water  is  good  for  the  fiah. 

2.  The  accumulation  of  white  snltstance  may  be  trout  the  water,  or 
possibly  may  be  ftingus.  The  description  is  not  definite  enough  to 
decide. 

3.  Fiah  will  come  to  the  surface  when  it  is  warm  aud  snap  the  month 
as  though  for  air.  The  air-bladder  of  the  goldfiah  communicates  with 
the  throat  or  atomach,  which  acconnts  for  the  babbles  expelled. 
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i.  When  the  &ah  lie  on  the  side  it  is  usually  a  sign  that  they  are  sick, 
or  do  not  have  enough  pure  water. 

0.  I  do  not  kuoff  the  nature  of  food  used,  or,  judging  by  the  sample, 
whether  it  is  the  best  for  the  purpose. 

6.  The  goldfish  will  spawn  in  an  aquarium,  bnt  iu  order  to  give  them 
a  chance  to  deposit  their  eggs  in  a  safe  place,  there  should  be  a  water- 
plant,  upon  which  the  fbmales  will  discharge  their  ora,  and  to  which 
they  will  adhere,  and  on  which  they  will  bat«h  ont. 

7.  Those  with  the  tails  "seeming  to  shed"  have  probably  bad  the 
shin  abraded  or  injured  by  rough  usage. 

8.  There  is  nothing  that  can  be  put  in  the  water  that  will  m^e  the 
fish  healthy.  Avoid  nostrums,  bat  mabe  the  conditions  of  life  normal 
to  the  fish  and  they  will  thrive.  It  has  been  the  writer's  experience 
with  large  goldfish  that  if  there  are  enough  of  wst«r-plaats  in  a  spacious 
tank,  or  even  if  the  sides  are  merely  coated  with  aa  abundance  of  mi- 
croscopic green  algse,  that  they  will  take  little  food  which  they  may  be 
offered  and  live  apparently  in  perfect  health  for  years.  Too  many 
plants  in  the  water  are  just  as  t»ul  as  none  at  all.  The  plants  give  off 
oxygen  to  the  water,  which  is  of  advantage  to  the  fish. 

Washihoton,  D.  C,  April  13, 1883. 


lS9,-BZPOKT8  OF  PUH'OnL  PBOM  N*BWAT,  iSfS-'S*. 

Br  FBEDRIK  M.  WALI.EBI. 

[Prom  a  lett«r  to  Prof.  8.  F,  Baird.l 

As  &r  as  now  known,  the  exportation  offish-oil  (including  whale-oil, 
&C.]  has  been  as  follows : 


Tern. 

LIMn. 

Qdlou. 

11,(00,0(10 

4,0IS;8M 

The  proportion  of  cod-liver  oil  in  1882  was  less  than  in  other  years, 
as  the  whale  and  other  fisheries  were  more  soccesaful  than  usual.  The 
qoantity  of  cod-liver  oil  exported  must  be  over  60  per  cent  of  the 
whole,  while  the  cod-liver  oil  for  medical  purposes  (three  grades)  ia  at 
least  33  per  cent.  The  price  of  this  oil  for  medical  purposes  fiuctuated 
greatly  in  Europe  during  the  spring  of  1882.  At  present  the  price  of 
the  best  grade  ("  steam  refined")  is  126.80  per  barrel.  During  1881  its 
average  price  was  $22.25. 

Bergen,  Norway,  December  21, 1882. 
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By  CHABLES  O.  ATKINS 

QnestioD  1.  Do  they  live  only  in  large  takes  baving  a  depth  of  more 
than  lOOfeetf 

Answer.  The  depth  of  the  lakes  inhabited  by  them  is  not  ascertained 
with  certainty,  bnt  I  believe  that  some  of  them  will  be  fonnd  to  be  leas 
than  100  feet  deep.  Aa  to  area,  some  of  the  lakes  I  believe  to  mea^nre 
less  than  1,000  acres.  The  largest,  Lake  Sebago,  meafinres  about  50 
square  miles. 

QaestioB  2.  Do  tbey  live  only  in  lakea  sarrooBded  by  monntains 
(alpine  or  sab-alpine  lakes)  1 

Answer.  The  lakes  in  whi(di  they  most  abound  are  aurronnded  by 
low  land.  Lake  Sebago  is  in  a  flat  aundy  conntry,  and  aronod  Grand 
Lake  in  the  Schoodic  chain  are  probably  no  hills  that  rise  more  than 
600  feet  above  its  sarfitce.  ifone  of  the  others  are  in  a  strictly  monnt- 
ainoos  conntry. 

Question  3.  Are  there  many  lakes  in  the  United  States  in  which 
landlocked  salmon  are  fonnd  t 

Answer.  All  the  lakes  in  the  United  States  containing  them  are  about 
twenty  in  number,  included  in  fonr  small  river  basins  in  the  State  of 
Maine.  This  is  a  very  small  proportion  of  the  lakes  of  the  conntry,  the 
State  of  Maine  alone  having  several  hundred  of  them. 

Question  4.  What  is  the  nsual  weight  in  the  market  t 

Answer.  The  usnal  weight  of  the  landlocked  salmon  from  the  Schoo- 
dic lakes  is  2  pounds ;  from  the  Sebago  region,  5  pounds. 

Question  6.  What  is  an  extraordinary  weightl 

Answer.  An  extraordinary  weight  is  5  pounds  for  the  Schoodic  fish 
and  12  pounds  for  the  Sebago  fisb ;  thongli  the  former  sometimes  reach 
10  ponnds  and  the  latter  18  or  SO. 

Question  6.  Are  tbey  more  esteemed  and  sold  at  a  higher  price  than 
lake  trontt 

Answer.  They  are  esteemed  higher  than  any  of  the  tront. 

Question  7.  in  what  month  do  they  spawn  1 

Answer.  Tbey  begin  to  spawn  in  October,  bat  perform  the  operation 
mainly  in  yovember,  fiuisbing  about  November  20. 

Question  8,  Do  they  spawn  in  the  lake  like  wbitefleh.  or  in  rivulets 
like  lake  trout  1 

Answer.  They  spawn  in  running  streams  like  the  brook  treat  {8.  fim- 
HnalU)^  which  also  often  lives  in  lakes,  but  the  true  lake  tivut  always 
spawn  in  the  lakes  like  whiteflsh. 

*  The  qneations  were  aaked  bf  Ton  Behr,  prMidout  of  the  Oerman  Fishery  AaM>ol»- 
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Question  9.  Mt.  Palmer  sajs  they  are  not  good  for  pond  cnltoie ;  is  it 
sof 

Anaver.  Id  am^  artificial  ponds  their  growtii  is  less  rapid  than  that 
«f  brook  troat. 

Quesdoa  10.  Are  they  canght  by  angling  T  In  what  month  t  What 
baits  are  employed  t 

Answer.  The;  are  taken  with  hook  and  line,  mainlyiu  May  axtd  Jone, 
often  in  Jnly,  September,  and  the  winter  months.  They  will  take  bait 
to  some  extent  all  months  in  the  year.  The  nsoal  baits  ai«,  in  May,  the 
tind  of  salt  pork;  in  June,  the  artificial  fly;  in  the  winter,  a  smsdl  liv- 
ing fish. 


a8*.-mBPOB*  •>  aiiACK  ■  a««  aBifT  pboh  ahbbica  to  cibbmaitt 

■If  188S.* 

Br  MAX  TON  DEH  BORNE. 

Of  the  7  wide-moatbed  and  46  narrow-monthed  baas  which  Mr.  Eck- 
ardtf'jr.,  brought  from  America  in  Febrnary,  18^  the  greater  number 
died,  probably  in  conseqaence  of  the  long  jonraey,  so  that  this  spring 
there  remained  only  3  of  the  former  and  10  of  the  latter,  which  I  placed 
it  two  ponds,  supplied  with  gravel  beds  for  spawning.  The  3  wide- 
mouthed  fish  were  ready  to  spawn,  but  ti>e  10  narrow-monthed  ones  will 
not  reach  that  condition  until  next  year.  The  former  are  probably  best 
suited  for  the  water  of  the  lead  region,  such  as  I  possess,  and  the  latter 
for  stony  bottoms. 

To-day  I  had  tiie  pleasure  of  noticing  in  the  pond  containing  the  3 
wide-mouthed  black  bass  a  targe  number  of  yonng  fish  of  shape  entirely 
unknown  in  these  regions — small  fish  of  a  pitch>blaek  color,  resembling 
tadpoles.  With  a  dne  ganze  catcher  we  caught  more  than  2,000  in 
about  an  hoar,  and  placed  them  in  a  pond  containing  no  fish  whatever, 
bnt  a  great  number  of  diminntiTe  crustaceans  {FloUerebge).  I  have, 
therefore,  reason  to  hope  that  this  importation  has  proved  a  success. 
The  3  old  fish  have  grown  very  rapidly,  and  have  now  reached  half 
an  arm's  length. 

I  am  waiting  to  hear  ftom  Professor  Beneke  relative  to  the  use  of  the 
diminutive  crustaceans  (f  loUrebM).  Prom  Dubisch  I  have  learned  how 
to  raise  enormous  quantities  of  inftisoria  for  fish-food. 

Bebnbuchbn,  Oebmuiy,  1684. 

'  MuatOmmgnt  Bber  klacib&aM.  From  CircnUr  Ho.  4, 1684,  of  tbe  Qennui  Fiabwr 
AaMwiation,  Berlin,  JnneSO,  1664.    Translated  ftom  theOermanbyHzRiUM  J1.00B 

-SON. 

Note.— An  acooDot  of  the  spawning  of  tlie  block  baas  sent  to  von  dem  Borne  in 
ISaS  will  be  fboDd  od  page  319.— Editor. 
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l—^A»»AtltkKnmitV  WITB  THB  LIVB'HAVIIVt)  KBKVICB  AND  TBE 
LIOHT-BOV8B  BOABD  FOB  COLIAVTINCa   WHAi:,BS,  POBPOIBE*, 

•nUBKS,  AND  STBAlfQE  BOBBIS  OF  SIABINB  I<IPB. 

Br  CHAS.  W.  SMILET. 

Boports  of  th«  Btranding  of  strange  animals  upon  the  sea-ahore  aro 
oft«u  found  in  newspapers,  but  for  practical  purposes  ate  of  little  value, 
becanse  time  has  usually  elapsed  sufficient  to  allow  the  specimens  to 
decay  or  to  be  removed.  In  order  to  enable  tbe  Fish  Commission  to 
secure  some  of  these  forms  of  life  the  Commissioner  addressed  the  fol- 
lowing letter  to  the  superintendent  of  the  life-saring  service : 

"  I  beg  leave  to  call  your  attention  to  a  service,  in  the  interest  of 
science  and  of  the  fishing  industry,  that  can  readily  be  rendered  by 
those  connected  with  the  life-saving  stations. 

"As  United  States  Commissioner  of  Fish  and  Fisheries,  I  am  desir- 
ous of  obtaining  a  complete  collection  (to  be  deposited  in  the  National 
Museum)  of  illustrations  of  the  various  marine  animals,  the  occurrence  or 
c&ptare  of  which  is  only  occasional.  I  refer  more  particularly  to  whales, 
porpoises,  blackfish,  grampuses,  and  the  varioos  other  forms  of  the 
whale  family.  These  are  frequently  thrown  ashore  by  tbe  storms,  or 
stranded  in  shoals,  or  taken  in  weirs,  but  beyond  exciting  a  passing  in- 
terest on  the  part  of  the  bystanders,  very  little  further  is  heard  of 
them.  In  addition  to  these,  I  may  mention  the  great  basking  or  bone 
Bfaark,  and  any  anknown  or  unidentified  marine  monsters,  such  as  might 
possibly  suggest  the  idea  of  tbe  fbr-famed  '  sea-serpent.' 

'^  I  would  ask,  therefore,  that  instructions  be  given  to  the  persons  con- 
nected with  tbe  Life-Saving  Service,  during  tbe  period  of  official  duty 
or  at  other  times,  to  advise  me  promptly,  by  telegraph,  of  the  appear- 
ance, in  their  vicinity,  of  any  such  animals,  and  to  endeavor  to  keep 
them  in  proper  condition  and  prevent  their  being  cat  or  otherwise  mu- 
tilated until  I  can  send  some  word.  I  would  cheerfully  pay  the  full 
value  of  tbe  oil  or  blubber  of  these  animals,  so  that  there  might  be  no 
inducement  to  cut  them  up.  A  telegram  sent  to  the  nearest  station, 
addressed  'Professor  Baird,  Washington,  D.  C.,'  will  come  to  me  with- 
out prepayment  being  required,  if  marked  'Government  business,  col- 
lect.' If  out  of  the  reiw^h  of  the  telegraph,  the  announcement  may  be 
sent  by  mail.  On  receipt  of  this  communication,  which  should  give 
some  idea  of  the  nature  and  condition  of  the  specimen,  I  will  at  once 
respond— in  some  cases  sending  an  expert  to  prepare  the  specimen  for 
the  Museum. 

Boll.  U.  8.  F.  C,  84 23 
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"Some  of  these  auimals,  if  not  too  large,  can  be  forwarded  directly 
to  WashiugtoD  ;  others  I  may  wish  to  hare  cast  in  plaster  on  the  spot 
and  the  sbeletoo  only  removed. 

"I  would  also  be  glad  to  be  infonned,  in  a  similar  manner,  of  thetirst 
appearance,  at  tolerably  long  intervals,  of  schools  of  mackerel,  men- 
haden, blae-fleh,  porpoises,  blackflsh,  &c.'' 

Under  date  of  February  2, 1883,  Mr.  S.  I.  Kimball,  tbe  saperiDtendent^ 
issued  a  circular  to  all  the  keepers  and  crews  of  United  States  life- 
saviDg  stations,  prefacing  it  as  follows : 

"  Your  attention  is  called  to  the  letter  addressed  to  this  office  by  Prof. 
Spencer  F.  Baird,  U.  S.  Commissioner  of  Fish  and  Fisheiies,  and  yon 
are  requested  to  render  him  all  the  assistance  possible  in  fartherance  of 
tbe  objects  specified  therein  not  incompatible  with  the  performance  of 
yonr  regular  duties." 

In  just  one  week  from  the  date  of  that  circular  the  following  telegram 
was  received  from  J.  B.  Edwards,  keeper  of  Amagansett  Station  Ko. 
10,  via  East  Hampton,  Long  Island,  February  9, 1883: 

"  Have  specimen  of  shark  9  feet  6  inches  long.  Three  feet  around 
largest  part.  Not  identified  by  any  one  here.  Weight  200  to  300 
pounds.    At  present  fresh." 

The  fuller  account  by  letter  soon  arrived.    It  was  as  follows: 

"The  head,  shaped  nearly  like  a  shark,  quite  flat,  no  t«eth,  and  as  large 
as  any  part  of  the  body ;  mouth  qaite  large ;  eyes  I  think  more  like  a 
beast  than  shark ;  the  skin  rongh  like  a  shark,  dark  gray  color.  The  fish 
is  different  from  anything  we  have  seen  here  before.  It  is  not  a  sea-ser- 
pent,  but  a  new  bind  of  fish  to  us.  Length,  9  feet  8  inches ;  weight, 
about  300  pounds." 

The  shark  was  sent  for  and  proved  a  valuable  specimen.  Other 
reports  followed  every  few  weeks,  so  that  nine  months  later  the  follow- 
ing list  was  furnished  by  Professor  Baird  to  a  correspondent  applying 
for  it : 

"  Quite  a  number  of  specimens  have  been  already  received,  including 
some  of  much  interest  on  account  of  their  rarity.  The  animals  reported 
tbns  fikr  have  been  cetaceans  and  fishes,  but  it  Is  probable  as  time 
passes  we  shall  obtain  specimens  not  only  of  vertebrate  animals,  bnt  of 
the  invertebrates  as  well.  Yon  will  observe  by  the  following  list  that 
many  of  tbe  specimens  were  from  Kew  Jersey : 

Dolphin  [Turtiopa  mbrident),  Fire  I^nd,  K.  T, 
Pigmy  sperm-whale  (Kogia  goodei),  Spring  Lake,  £T.  J. 
Dolphin  ( Tursiopa  lubridens),  Turkey  Gut,  near  Cape  May,  K.  J. 
Bottle-nose  whale  (Zipkiut  oavirostri»},  Bamegat,  N.  J. 
Shark  {Pseudotrtaoig  microdon),  Amagansett,  N.  Y. 
'Star-gazer'  (Aatroacopug  sp.),  Life-Saving  Station  6,  N,  0. 
'Lump-fish'  {Cyelopterua  lumptu),  Point  Judith,  B.  1. 
'Flute-mouth'  {Fistularia aerrata),  Point  Judith,  R  I. 
'Angel-fish'  (Pomacanthus  arcuatua),  Bamegat,  S.  J. 
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'*  No  such  arrangement  as  the  one  under  consideration  exists  in  any 
other  country. 

"  Its  importanoe  to  the  advancement  at  the  knowledge  of  the  larger 
marine  vertebrates  cannot  be  overrated.  Hitherto  zoologists  have  been 
forced  to  content  themselves  with  examination  of  specimens  of  which 
the  atranding  haa  been  reported  indii«ctly  throngh  the  newspapers  or 
otherwise.  In  the  majority  of  snoh  oases  the  rapid  progress  of  decom- 
position has  made  it  impossible  to  preserve  more  than  the  skeleton,  and 
ao  it  has  come  abont  that  the  external  appearance  of  many  large  species 
ia  qait«  unknown.  By  the  present  admirable  arrangement,  however, 
and  the  extension  of  our  railroads,  a  specialist  can  be  dispatched  to 
almost  any  point  on  the  eastern  coast  in  timetoobserve  in  a  fresh  state 
any  stranded  animal  which  may  have  been  reported. 

"Washington,  D.  C,  November  13, 1883." 

In  retorn  for  the  services  rendered  by  the  Life-Saving  Service,  copies 
of  the  reports  of  the  Smithsonian  Institution,  and  the  reports  and 
bulletins  of  the  Fish  Commission,  are  sent  to  the  AtJantie  coast  stations. 

Under  dat«  of  November  13,  1382,  a  letter  similar  to  that  addressed 
to  the  superintendent  of  tbe  Life-Saving  Service  was  addressed  to  Tice- 
Admiral  Stephen  C.  Bowan,  U.  S.  N.,  chairman  of  tbe  Light-Honse 
Board.  Under  date  of  Febmary  13,  1883,  the  chairman  of  the  Board 
addressed  a  cironlar  to  all  keepers  of  light-statione,  qaoting  Professor 
Baird's  letter,  and  saying : 

"  Tour  attention  is  called  to  the  letter  addressed  to  this  ofBoe  by 
Prof.  Spencer  F.  Baird,  U.  S.  Commissioner  of  Pish  and  Fisheries,  uid 
you  are  requested  to  render  him  all  the  assistance  possible  in  fhrther- 
ance  of  the  objects  specified  therein  not  incompatible  with  the  perfenn- 
ance  of  your  regular  datiee." 

Tery  little  has  resulted  from  the  instmctiona  to  light-hooae  keepers, 
as  their  duties  do  not  call  them  to  patrol  the  coast. 

Washikoton,  D.  C,  July  31, 1884. 


191.-VS8  Sr  I.IC1HT  IN  •BA'FISHIPre." 

That  light  ezerciBefl  a  certain  influence  on  fish  is  an  ascertained  feet; 
but  how  far  it  operates  to  attract  or  repel  is  uncertaiu.  The  drag-net 
fishermen  have  learned  that,  when  there  is  much  pbosphoreaoenoe  in 
the  sea,  herring  enter  the  nets  reluctantly,  as  the  light  whitdi  the  nets 
prodace  by  their  movement  in  and  tliroagh  the  water  frightens  the  fish 
away.  The  idea  underlying  the  method  by  which  light  ia  utilized  for 
the  capture  of  anchovies,  of  which  more  is  said  farther  on,  ie  that  its  in- 
fluence is  more  to  repel  than  to  attract  fish.  It  is,  however,  not  our 
purpose  here  to  pursue  this  question  ftuHier,  but  only  to  mention  some 

'I'roiD  Norik  Fftkerttideiidt,  VoL  III,  No.  2,  April,  1684,  pp.  114-116.  Ti»ul»t«d 
by  Tabletom  H.  Bean,  M.  D. 
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examples  of  the  use  of  light  in  sea-flshiag  without  regard  to  the  mode 
in  which  it  op<  rates. 

Periodically  there  appears  in  autamo,  from  Aogust  to  the  close  of 
Ovtober,  a  pike-like  flsh,  Beione  acus,  in  great  schools.  They  are  cap- 
tured on  dark  nights  In  the  following  manner:*  Upon  arriving  at  the 
flshiug  place  the  sail  is  taken  in,  whereapon  they  pull  cautionsly  around 
searching  for  the  schools.  These  are  eauly  discovered,  becanse  they  are 
coustantlyporsnedbydolphinB,  which  gorge  themselves  npon  the  £eIo»e. 
As  soon  oa  a  school  is  discovered  a  fire  is  kindled  in  an  iron  vessel  which 
is  fastened  to  the  bow,  whereupon  the  boat  is  swung  noiselessly  around 
many  times  in  order  that  the  light  may  be  thrown  in  all  direotiona. 
"AttractL'd  by  this,"  says  the  author,  "the  fish  collect  around  the  boat 
and  remain  near  it,  often  even  following  it«  revolutions.  Thereupon  the 
school  is  decoyed  literally  to  the  shore  as  it  follows  the  boat,  which  is 
rowed  cautiously  towards  ttte  beach.  In  doing  this,  however,  care  moat 
be  exercised  not  to  touch  the  bottom,  as  the  least  shock  will  frighten  the 
fish  away.  A  couple  of  meters  from  the  shore  the  headway  is  stopped, 
the  oars  are  taken  in,  and  the  fish  are  scooped  up  firom  both  sides  with 
dip-nets.  At  first  a  few  fish  are  soared  off',  but  they  quickly  return  and 
join  the  main  school,  which  does  not  move.  In  this  way  a  thousand 
kilograms  of  fish  are  frequently  taken  in  the  space  of  a  couple  of  hours." 

At  many  plaoea  in  the  Mediterranean  anchovy  fishing  is  prosecuted 
in  a  similar  way.  When  a  school  has  collected  around  the  torch-bear- 
ing boat,  another  boat  encircles  it  with  a  net,  whereupon  the  lights  are 
extinguished.  The  spell  is  broken ;  a  quick  stroke  of  an  oar  in  the 
water  causeB  the  last  remnant  of  them  to  disappear,  and  in  the  meahes 
of  the  nets  the  deluded  fish  mnst  pay  the  penalty  of  their  reoent  blind- 
ness or  conftision.  In  yourcountry,  in  AltenQord,  possibly  also  in  other 
places,  light  is  sometimes  employed  in  the  herring  fishing  in  autumn. 
When  the  school  has  been  brought  to  a  standstill  by  the  use  of  light, 
the  fish  are  scooped  up  with  dip-nets,  and  the  yield  is  oft«n  gratttying. 

During  the  London  Fisheries  Exhibition  there  was  exhibited  ftt>m 
Tarragona,  Spain,  a  boat  with  an  open  well  in  the  middle  in  which  well 
could  be  placed  a  box  furnished  with  a  glass  bottom  and  in  its  lower  por- 
tion with  glass  sides,  in  which  box  lamps  could  be  placed.  The  box  was 
lowered  so  far  that  the  glass  sides  and  the  dame  of  the  lamps  were  be- 
low the  bottom  of  the  boat  so  that  the  ligbtcould  shine  in  all  directions. 
So  far  as  I  remember,  It  was  especially  intended  to  be  used  for  the  cap- 
ture of  cuttle-fish.  InNewfonndland,  also,  light  is  often  employed  in  the 
capture  of  these  mollusks.  The  fishermen  make  a  fire  on  the  shore  and 
the  light  so  absorbs  the  attention  of  the  cuttle-fish  that  with  the  in 
coming  tide  they  are  stranded  on  the  beach  where  they  are  picked  up. 
Where  it  frequents  the  deep  water,  and  where  there  is  a  long  beach, 
the  method  of  fishing  just  mentioned  m  occasionally  employed  will  be 

'NioQlas  Chr.  A.po«t«UdM,  Lapiehe  at  Orioa.    Athens,  1883. 
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vorthy  of  a  trial,  thoagh  in  each  places  it  is  not  naed  for  the  capture 
of  cuttle-fish.  Here  is  employed  so  artificial  decoy  fish  made  of  wood 
formed  Dearly  like  a  fiat-bottom  boat  with  pieces  of  glass  set  in  the  tmt- 
torn  aod  sides.  It  is  of  the  size  of  the  body  of  an  average  cuttle-fish, 
and  is  trolled  after  the  boat.  According  to  the  author  prerionsly  men- 
tioned, the  ancient  Greeks  towed  after  the  boat  a  female  in  order  to 
attract  the  males,  which  were  then  scooped  up  with  the  net.  Since  at 
tbe  present  time  it  is  often  difficult  to  procure  a  female,  the  modem 
Greeks  sobstitate  for  the  natnral  decoy  an  artificial  one. 

The  capture  of  fish  by  means  of  light  is  ezteuHively  employed  in  shal- 
low-water and  In  fresh-water  fishing,  bat  it  is  confined  to  tbe  taking  of 
fish  singly.  In  the  sea  fishery  light  is  employed  also  in  some  places,  as 
we  have  seen,  for  tbe  capture  of  fish  iu  schools.  The  reason  why  this 
"  auxiliary  weapon  "  has  not  come  into  general  use  is  twofold :  partly 
because  of  technical  difflcultiea,  and  partly  because  its  operat  ons  with 
the  means  which  people  hitherto  have  been  able  to  command  have 
been  confined  to  a  very  small  territory  in  comparison  with  that  operated 
upon  by  other  means  of  capture.  Tbe  development  of  the  electric  light 
will  probably  lead  to  its  more  extended  nse  in  the  fishery  service  than 
hitherto;  but  we  assume  that  its  especial  use  must  be  as  a  means  of 
dazzling  the  fish,  which  will  arrest  them  uutll  they  can  be  caught  with 
other  implements.  Its  nse  in  the  pnrse-net  and  trawl-net  {Sgnkmot) 
fishing  is  therefore  only  a  question  of  time. 


l*9^TBB  MODB  9V  LIPB  OF  £■■••.• 

Br  HEBB  HINKELIHANIf. 

When  yoa  ask  fishermen  how  it  comes  that  the  yield  of  the  eel  fish, 
eries  on  our  Baltic  coast  varies  greatly  iu  the  difTerent  years,  yon  will 
always  get  the  answer  that  this  is  owing  to  the  direction  and  the  force 
of  the  wind.  Observations  on  the  mode  of  life  of  eels,  made  by  me  for 
a  number  of  years,  have  ftilly  corroborated  these  statements  of  the  fish- 
ermen. 

As  far  as  onr  coast  is  concerned,  the  eel  fisheries  are  most  snccessfol 
in  antumu,  during  a  southeast  wind,  while  when  the  wind  is  from  the 
northeast,  east,  and  south-southeast,  the  results  of  the  fisheries  in  most 
places  leave  much  to  be  desired.  During  all  other  winds  fh>m  the  west 
the  yield  of  the  fisheries  is  reduced  to  a  minimum,  so  that  they  become 
absolately  unprofitable.  Of  less  influence  than  the  direction  of  the  wind 
is  its  force.    It  may,  however,  be  laid  down  as  a  rule  that  the  stronger 

*  UA«r  M»  Ltibtitne^M  ier  AaU.  From  Cironlar  No.  3, 1SH4,  of  tbe  Oerm&n  FUher; 
AHooiatlon,  Beilin,  April'4, 1364,    Tntiulatod  from  the  Oemiui  hy  h«»m»w  Jacob- 
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the  wind  the  richer  the  yield,  provided  that  a  sadden  atonn  does  not 
destroy  the  fishing  apparatus  before  the  eels  have  begun  to  move. 

The  migrattoD  of  the  eels  in  aatomn  is  carried  on  during  the  night, 
beginning  about  one  hour  after  snnset;  is  strongest  from  midnight  till 
2  (^cloch  in  the  morning,  and  ceases  about  one  and  one-half  hours  before 
sunrise.  ViewB  are  greatly  divided  among  fishermen  as  to  whether, 
during  day-time,  the  eels  hide  among  the  aquatic  plants  near  the  shore, 
or  whether  they  stay  in  deep  water  at  a  greater  distance  from  the  coast. 
As  far  as  my  own  obserrations  go,  I  am  led  to  suppose  that  during 
day-time  the  eels  only  avoid  the  shallow  places  where  there  is  but  little 
vegetation,  but  that  as  a  general  rule  they  keep  at  no  great  distance 
from  the  coast,  in  order  to  continue  their  migration  in  the  evening. 

This  migration  ia  going  on  the  more  can  tioasly  the  calmer  the  weather, 
and  for  this  reason  many  eels  cannot  be  caught  in  standing  apparatus 
duriug  calm  weather  and  in  cleu-  water.  I  thus  remember  that  daring 
a  beantifnl  but  very  dark  September  night  100  eels  were  caught  with 
a  Hmall  net  at  a  single  haul,  near  a  lAge  number  of  fish-baskets  from 
which  the  following  morning  only  from  15  to  20  eels  were  taken,  although 
it  is  certain  that  mauy  eels  were  constantly  passing  the  baskets. 

To  watch  the  eels  among  the  fish-baskets  along  the  coast,  eelect  a 
very  dark  autumn  night,  when  the  sea  is  strongly  phosphorescent  and 
when  there  is  ab8olnt«ly  no  wind,  or  the  evening  twilight  soon  after 
sunset,  and  full  opportunity  will  be  afforded  to  observe  the  life  and  do- 
ings of  the  eels.  It  is  only  under  very  peculiar  couditions  of  weather 
that  the  eels  migrate  in  large  schools.  It  is  probable  that  when  the 
sky  is  thickly  clouded — ^bnt  even  then  only  during  a  storm — the  largest 
schools  move  along  our  coast,  although  large  masses  have  been  observed 
in  various  places  during  calm  weather.  Iji  the  autumn  of  1879  I  ob- 
served soon  after  sunset  a  large  school  of  eels  in  the  Little  Belt  whose 
appearance  astonished  me  very  mnch.  When  later  I  mentioned  it  to 
the  fishermeu  of  the  neighborhood,  I  was  told  that  the  eels  often  formed 
an  immense  ball,  rolling  along  the  coast  towards  the  north.  There  can- 
not be  auy  doubt  that  this  migration  towards  the  Cattegatisconuected 
with  the  spawning  of  the  eels. 

It  is  a  very  rare  occurrence  to  find  a  migratory  eel  on  the  coast  in 
spring,  while  so-called  summer  eels  are  often  caught  with  fish-bas- 
kets and  spears.  Among  the  summer  eels  I  have  never  succeeded  iu 
finding  a  male,  much  and  often  as  I  have  searched  for  it  Among  the 
migratory  eels  caught  last  fall  in  the  Ojenner  Bay  there  was  a  male  eel, 
measuring  51  centimeters  [20  inches]  in  length,  the  largest  which  I  have 
ever  seen. 

The  numbeo'  of  male  eels  seems  to  increase  with  the  saltness  of  the 
wat«r,  so  that  more  male  eele  are  invariably  found  among  those  caught 
on  the  coast  of  Zeidand  than  amoftg  those  canght  on  the  coast  of 
Sehleswig-Holsteio. 
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laS^THB  WSIOBT  •»  VIMB  IN  DIFFBMKNT  CONDITIONV.* 

From  AalesDDd  we  bave  received  Che  following  statement  eoncerDing 
tbe  relation  between  fresh,  salted,  and  dried  fish.  A  bandred  fish 
weighed  as  follows ; 


Ronnd 385 

Bongb-dressed . , 276 

Split 220 

Brine-salted ...  180 

As  klip-flsh 110 

According  to  this  statement  100  kilograms  of  split  fisb  sboutd  yield  SO 
ponndsofklip-flsh,  and  100  kilograms  of  salted  sbonld  produce  61. 1  kilo- 
grams of  klip-flsh,  or,  in  other  words,  for  each  100  kilograms  of  weight 
in  tbe  split  condition,  the  flsb  loses  in  salting  18.2  kilograms,  and  In 
drying  31.8  kilograms.  As  will  be  seen  from  the  annual  report  of  the 
aseociation,  page  6,  the  Icelanders  estimate  50  kilograms  of  klip-flsh  frvm 
100  kilograms  of  ronnd  fish,  and  06.7  kilograms  of  klip-flsh  fh>m  100  kilo- 
grams of  salted  flab,  whiob  involved  a  loss  of  25  kilograms  dnring  tbe 
salting  and  26  kilograms  daring  drying  process.  According  to  tbe 
experiment  made  in  the  United  States,  which  is  mentioned  on  pages  131 
and  132,  the  loss  there  In  salting  was  27.3,  while  in  drying,  on  the  con- 
trary, it  was  only  8.7.  In  oar  conntry  we  calcalat«  on  tbe  average  in 
dry  salting  a  loss  of  32  in  tbe  process  of  salting,  and  34.7  in  drying. 
Tbe  Aalesund  flsb  lost  as  little' in  salting  as  18.2  kilograms  for  tlie  rea- 
Ron  that  they  were  brine-salted  ;t  but  their  great  excess  of  moisture 
would  be  removed  later  in  drying  and  pressing,  during  which  they  lose 
31.8  kilograms. 

A  chemical  analysts  of  these  flsh,  and  information  concerning  their 
durability  wonld  have  been  interesting,  because  the  Scotch,  who  also 
practice  brine-salting,  estimate  only  39.3  kilograms  of  klip-flsh  to  100 
kilograms  of  erode  flsb, 

Tbe  readers  of  the  Tidskrift,  who  may  be  in  possession  of  tmst- 
wortby  statements  concerning  the  relative  weights  of  fresh,  salted, 
and  dried  flsb,  are  earnestly  requested  kindly  to  fomish  these  to  the 
editor.  Information  as  to  the  kind  of  salt,  tbe  qnantity  used,  tbe  time 
dnring  which  flsh  have  remained  in  salt,  tbe  appearance  of  tbe  flsb,  the 
time  it  has  lain  in  pickle,  tbe  amount  of  moisture  and  salt  it  contains 
(according  to  chemical  analysis),  the  place  where  it  was  cai^ht,  and  the 
statement  as  to  whether  it  was  worked  over  or  not,  and  how  long,  will 
add  to  the  valne  of  tbe  statement  ' 

•  From  N(^$t  fbteri(id«iul«,  Vol.  HI,  No.  3,  April,  1864,  pp.  191,  199.    TrwMlfttod 
byTAUXTOH  H.  BmAK,  U.  D. 
tSeepagft—  on  thepunjIiHe  of  flabinstdt 
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lM.-TaE    WOMI-D'S   nABKBT    FOB    KiLIP-FiaB,    BOB,   AITD    HBB. 
BINS.- 

Bt  PAVL  0£0BGE  PAITLflEN. 

The  eup-fish  uabket.— The  qnaotity  of  salt  and  dried  fish  ex- 
ported from  France  in  1881  was  as  follows: 

Kilograms. 

ToSpain 1,200,000 

To  Italy 1,899,000 

To  Algiers 878,000 

To  Greece 909,000 

To  Turkey  and  Egypt 254, 000 

To  the  West  Indies 494,000 

ToE^onion 110,000 

To  other  conntries 398,000 

Making  a  total  of  6,042,000  kilograms  [about  13,322,600  poands],  against 
4,300,000  during  the  preceding  five  years. 

The  bob  uabeet.— In  1881  France  imported— 

TODB. 

From  Norway 40,600 

From  the  Netherlands 1,300 

From  Great  Britain  and  Ireland l!0O 

From  the  United  States 2,200 

From  British  North  America 1,000 

From  St.  Pierre,  &o 2,400 

From  other  ooontries 100 

In  all  47,800  tons,  against  60,200  during  the  period  of  lS7&-'80. 

Thb  HEBBma  UABEBT. — In  1882  there  were  imported  into  Danzig, 
Prussia — 

Ton*. 

From  Norway  and  Sweden 10, 800 

From  the  Nethwlands  and  France 900 

FromScotland 160,200 

From  the  Pnusian  fisheries 7, 400 

In  aU 169,300 

On  band  at  Danzig  at  the  end  of  the  year,  72,900  tons. 

■  Vtrdmtmerkedet.    From  the  Sonk  FitktriHdende,  Vol.  in,  Bergeo,  JmuiT,ie84. 
Troiuilated  &um  the  Daniili  bf  HBRHAit  Jacobson. 
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The  average  annaal  importation  into  Hemel,  KSnigBberg,  Dauztg, 
Stettin,  and  Hamburg,  during  the  period  1879  to  1882,  waa  as  follows : 


Of  this  qnantity  there  were  imported  into — 


a^. 

Ton*      Ptroeot. 

UMtMl 

isas    it! 

ToUJ 

In  18S1  France  exported  the  following  quantity  of  dried,  salt,  and 
smoked  herring: 

ToDa. 

To  Great  Britain  and  Ireland 19, 500 

To  Bnssta 1,200 

To  Germany 16, 300 

To  Belgium 500 

To  Algiers ...        600 

To  other  conntries 1,200 

Total 29,300 


Br  PBOFEiSOB  KVNKEL. 

luvestigatioDS  of  this  matter  revealed  the  remarkable  tact  that  in 
Western  Franconia,  in  portions  of  the  conntry  lying  in  the  closest  prox- 
imity, there  is  an  essential  difference  in  the  occurrence  of  trout  in  the 

*  From  "  Vortng  Hei  Pro/euon  Dr.  Swktt  in  WSrtbnrg  Hbtr  die  £xiiteiutedimfunge» 
i«r  FanlU»  1«  unwni  thilinmUakm  GeuStsern."  From  CircnUr  No.  4, 1884,  of  the  Ger- 
man Flsher7  AwoclAtton,  BerllD,  Jnne  30, 1884.    Translated  by  Hbbmait  Jacobson. 

t  Head  at  the  monthly  meeting  of  April  7, 1884,  which  wm,  like  former  meetinga, 
nnmeroiuly  attended  by  all  rlannrn  of  the  popnlatkin  trota  for  and  near.  Then  vaa 
an  addren  by  Profuaor  Kankel,  of  which  thia  ie  an  alwtraot,  a  general  dlaonaeion  of 
TBriona  matters  relating  to  the  flaheries,  and  the  dtstrlbntion  of  Bsh  and  Bshing  ap- 
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varioos  Datnral  watercourses.  Ab  all  the  other  external  conditions 
(climate)  of  these  bnx^a  are  the  aame,  the  reason  for  this  phenomeDOD 
can  only  be  found  in  the  diflereoce  of  the  geological  strata  from  which 
these  brooks  take  their  origin;  it  is  s  fact  that  a  difference  in  these 
geological  strata  goes  hand  in  band  with  the  appearance  of  these  brooks 
and  with  the  varying  occarrence  of  Osh.  The  waters  which  come  from 
apeckled  sandstone  (in  the  Spessart  and  Bhon  Mountains)  are  clear  and 
transparent,  and  contain  trout,  without  any  artificial  aid,  as  far  as  par- 
ticles of  snch  sandstone  reach,  while  brooks  which  spring  fh>m  shell- 
lime  are  invariably  void  of  fish.  This  fact  is  all  the  more  remarkable, 
as  those  waters  which  spring  trout  speckled  sandstone  contain  fewer 
dissolved  particles  than  any  other  water  in  Germany.  Of  dissolved 
carbonic  acid  only  a  faint  trace  can  be  chemically  discovered,  and  dis- 
solved lime  is  found  only  in  very  small  quantities.  These  particles, 
which  are  found  in  considerable  quantity  in  sbelMime  brooks,  form  the 
most  important  substratam  of  all  organic  life.  Aquatic  plants  live  on 
carbonic  acid,  which  ia  fixed,  as  it  were,  by  the  lime  contained  in  the 
water.  The  aquatic  flora  of  tbe  apeckled  sandstone  brooks  is  also  nn- 
Qsnally  poor  in  individuals  and  species  compared  with  the  rich  flora 
of  the  shell-lime  brooks.  Water-plants,  however,  are  indirectly  an  essen- 
tial condition  of  the  well-being  of  trout,  by  serving  as  food  for  water- 
snaila,  the  larvae  of  various  insects,  and  small  crustaceans.  This 
investigation,  when  extended  over  a  wide  area,  also  showed  tliat  in 
other  parts  of  tbe  country  waters  containing  lime  were  very  rich  in 
flsh.  Great  credit  is  dne  to  the  late  Professor  Weith,  of  the  Univer- 
sity of  Zurich,  for  having  shown  in  the  report  of  tlie  SwIbs  Depart- 
ment iu  the  International  Fishery  Exposition  of  Berlin  (18S0),  that 
among  the  Swiss  waters  (both  lakes  and  brooks)  those  were  always 
richest  in  flab,  especially  stdmonoids,  which  contained  relatively  the 
largest  quantity  of  diaaolred  carbonic  acid  and  lime.  For  this  reason 
it  could  safely  be  predicted  that  the  attempt  to  introdace  young  trout 
into  tbe  abell-lime  brooks  of  Franconia  would  prove  auccessfuL  The 
result  has  proved  the  correctness  of  this  prediction.  In  several  brooks, 
which  for  a  period  of  three  or  foor  years  were  stocked  with  young  trout, 
the  flsh  flonrished  to  an  extraordinary  degree;  there  are  more  fish  than 
in  equally  stfong  watercoursea  of  the  sandstone  formation,  and  owing 
to  the  abundance  of  good  natural  food,  the  flsh  grow  much  more  rapidly 
than  iu  other  waters,  so  much  so  that,  compared  with  tJiem,  tront  from 
the  speckled  sandstone  waters  must  be  termed  decided  failures.  Tbe 
shell-time  brooks,  therefore,  fulfll  tbe  first  condition  of  the  well-being  of 
trout,  viz.,  to  supply  good  and  snfllcieut  fbod  for  fish  of  every  age.  The 
case  is  different,  however,  as  regards  the  second  condition,  viz.,  tbe  fa- 
voring of  propagation.  In  this  respect  the  tnrat  (and  in  fact  all 
salmonoids)  require  veej  peculiar  conditiMia,  because  the  eggs,  after 
"having  been  laid  and  beocnne  impregnated,  need  a  vary  long  time  (a 
quarter  of  a  year  and  more)  till  the  little  fish  are  hatched.    During  a31 
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this  time  the  egga  should  be  irasbed  by  perfectly  clear  mnning  water  of 
eveo  temperatnre.  The  least  torbidness  of  the  vater  will  cover  the 
outer  shell  of  the  egg  with  a  layer  of  slime  which  coustantly  increases 
in  thickness.  The  egg,  which  also  has  a  sort  of  breathing  process  (ab- 
sorption ot  oxygen  aud  fjjection  of  carbonic  acid),  is  choked  thereby  aud 
dies.  Even  a  very  superficial  examination  of  our  shell-lime  brooks 
shows  that  they  do  not  meet  the  requirements  of  the  hatching  period. 
They  always  appear  slightly  turbid,  owing  to  a  fine  white  sediment, 
which  consists  principally  of  carbonate  of  lime  (with  some  cltiy  and  oxide 
of  iron).  The  springs  of  these  brooks  are  generally  quite  clear  and 
pore,  but  before  they  have  flowed  any  considerable  distance  they  be- 
come more  and  more  tnrbid.  The  aquatic  plants  withdraw  from  the 
carbonated  lime  dissolved  in  the  water  part  of  its  carbonic  acid,  and 
thereby  make  it  more  difficult  to  be  dissolved  in  water.  This  sediment 
of  carbonated  lime,  together  with  someday,  which  by  a  mechanical  pro- 
cess is  carried  away  from  the  bed  of  the  brook,  produces  the  unavoid- 
able tnrbidness  of  our  waters.  Another  essential  condition  of  the  well- 
being  of  trout  is  that  they  should  not  have  too  many  other  fish  to  share 
with  them  the  natural  food  contained  in  the  brooks.  For  this  reason 
(besides  the  reqnirements  of  the  batching  period),  the  trout  are  found 
only  in  the  higher  portion  (near  the  springs)  of  onr  natural  water- 
courses. If  pike  and  other  fish  get  in  the  streams,  some  fine  specimens 
of  trout  will  still  befbund,bnt  no  longer  large  nambers.  The  conclusion 
to  be  drawn  frvm  the  above  observations  is  simply  this,  that  it  will 
amply  repay  the  trouble  to  place  young  trout  in  suitable  brooks  in  our 
neighborhood  (Franconia)  which  are  not  too  strongly  polluted  by  reftise 
fh>m  Tillages,  &c.  Unfortunately  the  brooks  will  have  to  be  stocked 
every  year,  if  a  proper  stock  of  fish  is  to  be  obtained,  because  young 
fish  from  naturally  laid  eggs  will  not  floarish  in  these  brooks.  The  first 
and  principal  point  aimed  at  should  be  that  the  young  fish  are  strong 
and  healthy  and  carefnlty  batched  in  suitable  water.  Ifeglect  in  this 
respect  is  probably  the  reason  that  many  an  experiment  has  proved  a 
failure,  and  that  many  a  willing  heart  has  been  sadly  discouraged. 


The  more  the  fish  trade  extends  to  greater  distances  ttova  the  fiohiug 
stations,  and  the  more  the  improved  and  enlarged  fisheries  at  times 
overstock  the  market,  does  it  become  the  more  necessary,  in  order  to 
avoid  losses,  not  only  to  preserve  the  fresh  fish  by  pickling  or  someother 
process,  but  also  to  prepare  them  iu  such  a  manner  that  they  may  be 
safely  stored  away  until  there  is  a  better  market.  This  object  has  been 

•  "  Marlin  BrandPi  M«thod«  tur  Eoiuerveirung  fritcMer  lUeht  «Kd  aiidwer  KahruiigiMil- 
Ut."  Froii]tbe2>«ittMill«n«aW«i-2«ii>»ifi,Tol.Tii,No.2a,8tettiD, Jalye,lB(H.  Trans- 
lated from  the  Qerman  b;  HxfUuH  Jacobsom'. 
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sought  for  aeveral  years,  and  efforts  are  still  being  made  in  the  same 
directioD.  If  i  t  shoald  become  possible  to  preserve  ft^sh  flah  for  months 
in  SQch  a  manner  that  the  flesh  does  not  lose  it£  delicate  flavor,  a  prob- 
lem will  be  solved  by  which,  among  other  things,  many  drawbacks  con- 
nected with  transportation  wonid  be  avoided. 

Mr.  Martin  Brandt,  the  well-known  Danish  preserver  of  fish,  who  last 
year  returned  Irom  Tobolsk,  Siberia,  where  he  was  called  to  start  a  large 
preserving  establishment,  has  now,  according  to  the  Danish  Fitieri- 
tuUtuk,  ditsCovenKi  a  method  of  preserving  freeh  fish  and  other  articles 
of  food  which  probably  solves  the  problem  in  a  satisfactory  manner,  and 
at  tiny  rate  deserres  attention.  Mr.  Brandt  is  at  present  endeavoring 
to  have  his  method  patented,  and  intends  to  establish  a  flsh-preserviDg 
business  and  general  flah  bosineaa  at  Roatock,  Mecklenbarg,  Germany, 
becaose  he  thinks  this  a  particularly  favorable  place  through  which, 
in  his  opinion,  a  large  portion  of  the  flah  will  pass  which  are  imported 
into  Germany  from  Denmark.* 

It  is  well  known  that,  so  far,  all  methods  of  preserving  have  some 
drawbacks,  or  are  suffering  from  some  imperfections.  The  best  method 
is  the  so-called  Appert  method,  according  to  which  the  flsh  are  pre- 
served in  tin  cana.  The  imperfections  of  this  method  are  not  so  much 
in  the  manner  of  preserving  the  fish,  as  in  the  circnmstance  that  flsh 
pat  up  in  snch  tin  cans  has  nearly  everywhere  to  pay  a  hea\'y  doty. 
Since  the  year  1870,  Martin  Brandt  haa  employed  tJiis  method  in  his 
preserving  establishment  at  Ringkjobing,  Denmark,  and  Anally  pro- 
dnccd  aboat  100,000  cans  per  annnm,  a  quantity  hardly  reached  by  any 
other  estftbliabment  in  the  north  of  Edrope.  When  Germany,  to  whi(^ 
conntry  he  principally  exported  his  goods,  placed  a  heavy  duty  on  pre- 
served flsh,  he  had  to  give  up  bis  establishment  at  Bingl^obing. 

To  preserve  the  f^-esh  flsh  in  ice  is,  if  carried  out  coosietently,  nn- 
doabtedly  the  best  method.  Both  fish  and  fleah  retain  their  shape  and 
looks,  bat,  in  order  to  obtain  a  favorable  result,  a  very  large  qnautity 
of  ice  is  needed,  whose  weight  and  the  space  occapied  by  It  increase  the 
expense  of  transportation  very  considerably.  The  construction  of  ice- 
boxes and  the  buying  of  ice-machines  likewise  involve  a  great  expense. 
Competent  jadgea  also  say  that  the  method  of  keeping  flsh  on  ice  haa 
some  drawbacks,  as  beat  ia  developed  during  the  melting  of  the  ice, 
which,  by  generating  steam,  favors  the  inroads  made  by  fungi. 

Of  older  methods  we  must  mention  the  one  by  which  the  fish  were 
kept  alive  for  a  considerable  period.  Bnt  the  number  of  fish  which  can 
be  kept  alive  by  this  method  ia  comparatively  small,  and  every  day  of 
delay  before  the  flsh  can  be  sold  increases  the  loss.    The  flsh  are  be- 

*  This  opiDion  would  huve  to  bo  proved  by  experieuce.  A  very  large  proportion  of 
tbe  fiab  Imported  into  Germany  from  Denmark  an  live  fiah,  and  the  mont  natoral 
port  of  <lebarkation  for  these  ii  Stettin,  which  may  now  almoet  be  conEddered  a  wib- 
nrb  of  Berlin.  In  Stettin  the  flsh  aie  received  in  perforated  boata,  and  in  tbe  same 
manner  pasa  tbrongh  the  River  Oder  and  the  Flnow  Canal  to  Berlin.  Ur.  Brandt, 
therefore,  probablf  tefere  only  to  the  transportation  of  f^esh  flah.— Editor,  Deutmkt 
FtiAertl-ZtUung. 
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coming  leaner  from  day  to  dsy,  lose  their  floe  looks,  aod  finally  become 
nnflt  for  baman  food.* 

Martin  Brandt's  new  method  is  said  to  have  this  advantage — that  it 
does  not  change  the  shape,  looks,  and  flavor  of  the  fish,  and  prevents 
the  development  of  Aingas.  It  is  done  b;  compressed  air.  It  may  be 
coniinaed  for  an  unlimited  period  and  be  employed  in  the  holds  of  ves- 
sels, railroad  cars,  warehouses,  &c.  For  lining  the  rooms  where  the 
fish  are  kept  metal  or  cement  is  used.  The  preserving  medium  weighs 
very  little,  as  1,000  cubic  feet  of  compressed  air  weigh  bat  10  ponnds. 

In  Mr.  Brandt's  warehouse  a  pipe  runs  along  the  wall  from  the  floor 
to  the  ceiling,  and  back  again,  twisting  several  times,  and  finally  ending 
on  the  floor.  The  machine  or  development  apparatus  consists  of  an 
iron  cylinder  connected  with  a  so-called  vaonum  air-filter.  The  cylinder 
is  filled  with  air  compressed  by  aboat  200  atmospheric  pressure.  By 
means  of  the  vacuum  apparatus  the  machine  is  connected  with  the 
pipe  in  the  warehoose,  and  the  compressed  air  flows,  after  a  vaive 
has  been  opened,  with  great  velocity  through  the  Alter  and  the  pipes. 
l^ew  air  is  also  introduced  in  the  vacuom  apparatus  through  cotton 
filters,  thus  parifying  it  of  all  matter  apt  to  decay,  and,  nnited  with 
the  stream  of  compressed  air,  it  continues  to  pass  through  the  pipes. 
As  the  air  expands  it  loses  some  of  its  warmth  and  is  gradually  cooling 
off.  When  let  ont  of  the  pipes  the  air,  which  has  now  become  quite 
cool,  rises  evenly  throughoat  the  room,  and  drives  Xbe  warm  air,  filled 
with  germs  of  fiingi,  through  an  opening  in  the  ceiling.  As  the  in- 
ventor claims,  fish  and  meat  can  be  kept  fresh  for  an  unlimited  period 
in  rooms  whose  air  has  been  purified  in  the  manner  described  above. 


1«7.-A  LIST  or  THE  BLANK  FOBnS,  CIKCVI.ARa,  AND  nlPTVB  PVB- 

i.iCATi*na  or  tbb  divitbd  rtatb*  fisb  connisaion,  rBon 

ACOrST  1,  1883.  TO  AVfilTST  1. 1884.f 

Br  CHARLES  W.  8CUDDEB. 

447.  Blank  for  abstract  of  disborsementB,  bf  H.  k.  Gill,  disburaiag  agent  of  the 
U.  S.  Fish  CoBimiasion.  8  colnmns.  Angnst  8,  1883.  1  p.,  nitb  filiDK  on  reTurae.  43 
by  56  cm. 

446.  Blank  for  acknowledging  reeelpt  of  letters.    September  6, 1883.    I  p.    SO.Sby 

449.  Ciionlat  lett«i  announcing  tbst  the  sending  of  U.  S.  Fish  Commission  Bulletin 
signstnres  will  b«  discontinned  until  receipts  for  former  signatures  ate  returned.  Hek* 
tograpb.     8ept«mber  8,  1883,     I  p.    20.5  by  25,5  cm. 

*  This  is  troe,  althoagb  the  process  is  not  so  rapid  as  some  people  Imagine.  We 
hardly  think  that  any  other  method  will  entirely  replace  this  one.  In  the  first  place, 
it  is,  whei«ver  praolloable,  the  cheapest  method  of  preserving  fish,  and,  in  thesecond 
place,  many  coDBniners  desire  live  flsh  (at  least  freshwater  fish).  The  qnanlity  of 
fish  which  is  preserved  In  this  matter  Is  not  small,  but,  on  the  contrary,  t 
Editor,  DeuUehe  Fttektrei-ZeUung. 

IThis  is  a  oonUnaatlon  of  the  list  in  F,  C.  Bulletin,  Vol.  Ill,  page  129. 
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450.  Circalar  letter  offering  boDDd  Toliime  of  the  U.  S.  Fiib  Coiai>uBioti  BnUelin  in 
escliatige  for  aifnistDTes  sent.     Hektogrnph.     September  SO,  1083,     1  p.    90.5  b.v  35.S 

451.  PoBtalto  cbief  clerk  of  Smilbsaiiiaii,Kqiieatin|[  him  tocancel  SraithMoUD  letten. 
'   Hektograpb.     October  18,  Vita.     1  p.,  md  addrew  on  revene.    7.5  by  13  cm. 

453.  CiroalBT  letter  offering  authors  copies  of  their  aniolea  in  the  U.  S.  Fish  Com- 
miBRiou  BoUetiu.    Hekt^grapb.    October  16, 1663.    1  p.    20.5  by  25.5  cm. 

453.  Notice  to  carp  applicants  that  they  nil]  be  supplied  betireen  Norember  1, 1881, 
and  Jannary  1,  IH^.    I>ecenib«r  1, 1883.    1  p.,  and  penalty  on  reverae.    7.5  by  13  cm. 

454.  CircnUr  letter  to  State  fish  commission  era  offering  salmon,  trout,  and  vhite- 
flsh  eggB.     December  1,  1863.     1  p.    30  by  25.5  cm. 

456.  Blank  for  quarterly  return  of  eqaipmentstorei.  December  1,  1683.  1  p.  23.5 
by  35  cm.    Bound  pamphlet,    47  pm  each. 

456.  Blank  for  quarterly  return  of  navigation  stores.  December  1, 1683.  Ip.  24  by 
26.5  cm.    Bound  pamphlet.    29  pp.  each. 

457.  Blank  for  quarterly  return  of  scientific  8toi«s.  December  1,  1683.  1  p.  24  by 
37  am.    Bound  pamphlet.    30  pp.  each. 

458.  Blank  for  qnarterly  return  of  engineers'  stoi«s.  December  1, 188S.  1  p.  13.5 
by  35.5  om.    Bound  pamphlet.    10  pp.  each. 

459.  Blank  for  ledger  of  equipment,  navigation,  and  scientific  stores.  December 
1,  lets.    26.5  by  36  cm.    Bound  pamphlet.     106  pp.  each. 

460.  Circular  letter  tranamitttng  account  upon  vouchers  and  instmctiona  concern- 
ing signatures.    Reprint  of  No.  343.    December  7,  1883.    1  p.    20  by  25  cm. 

461.  Blank  for  thermometer  ratings.  Correctiona  according  to  standard  thermom- 
eter of  the  U.S.  FiBhCommiabion.  January  10, 1664.  1  p.  30by23bm.  Booudvol- 
uue,500  pp.  each. 

462.  Envelope  for  the  U.  S.  Commission  of  Fish  and  Fisheries,  with  penalty  notice 
attached.    January  4, 1884.    1  p.    11  by  26.5  era. 

463.  Circular  letter  inclosing  carp  application.  General  distrlbntion  Ima  Novem- 
ber 1  to  January  1.     January  10,  1884.     1  p.    13  by  90  cm. 

464.  Postal  Teoeipt  fbr  U.  8.  Fish  Commission  pnblioations.  JaiMiary  10, 1884.  1  p., 
and  retom  address  with  penalty  notice  on  reverse.    7.5  by  13  cm. 

466.  Blank  for  requisition  of  articles  or  labor,  Revise  of  No.  327.  Jannai?  16, 
1884.     I  p.    20  by  24.5  cm. 

466.  ClEcidar  letters  to  Wood's  Holl  subacriben,  giving  the  advantage  of  a  laboi*- 
tory  at  Wood's  Holl  and  asking  far  the  $1,000  pnmiaed.  Hektegiapk.  B^ituuber 
11>,  1882.    Ip.    20  by  32  cm. 

467.  CiroDlartoAlpenaemplo;4s,  giving  instructionsregardlng  the  taklDg  of  white- 
fish  eggs.     November  1, 1883.     I  p.     14  by  28  cm. 

468.  Circular  letter  announcing  shipment  of  eggs  from  NotthTUIe  or  Alpena  StatifHis 
and  Inclosing  No.  469.     December  1,  1683.     1  p.    S1.5  by  26  cm. 

466.  Blank  for  record  of  eggs  shipped  from  Northville,  Mich.  16  items  and  reospit- 
nlation.    December  1,  IS63.     1  p,     21.5  by  29  cm. 

470.  Cirontar  letter  to  carp  applicants  anQonnoing  that  the  carp  supply  is  ex. 
haosted,  and  that  carp  will  be  tarnished  next  tail.  Hektograph.  Jantuoy  16, 1684. 
1  p.    20  by  25  cm. 

471.  Blank  book  for  recording  the  catch  of  salmon  and  alewlvee.  8  oolnmne  per 
folio.     April  16,  1884.     1  folio  17  by  21  cm. 

472.  Notice  to  foreign  correspondents  that  they  may  acknowledge  receipt  of  fish 
Commission  Bnlletlns  on  post^cards  of  their  own  conntiy.  Hektograph.  February 
1,  1884.     1  p.,  on  back  of  No.  413.     12  by  20  cm. 

473.  Blank  for  certiBcate  that  bills  are  correct  statements  of  expenses  incurred  In 
service  of  the  U.  S.  Fish  Commission.    Haich  1, 1884.    1  p.   6  by  21  cm. 

474.  Specifications  for  the  paddle-wheel  steam  seine-boat  Canvaa-Baek.  Febniaiy, 
1882.     12  pp.,  each  21.5  by  28  cm. 
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475.  Blank foirecordiDgapplicatioiufor  fish.  13 oolnmnB p«r  folio.  March 31 ,  1884. 
1  p.    25  bf  35  om.     Bound  Tolnme,  150  folios  each. 

476.  Shipping  tag  for  U.  S.  Fish  Commissioa  statioiiB.  3  itenu.  A-pril  19,  1884.  1 
p.    8  by  16  oni. 

477.  Blank  for  record  of  shipments  of  fish  and  eggs  trom  V.  8.  Pish  Commisaion 
stations.    10  colnnuu.    April  19.  1864.     I  p.    21.5  hf  36  cm. 

47(4.  Blank  for  receipts  of/fish  and  eggs  at  U.  S.  Fish  Commission  stations.  12  col- 
umns.   April  19,  1884.     1  p.    21.5  by  15,5  cm. 

479.  Blankfbt  daily  registecof  eggs  received  and  hatched  at  U.  8.  Fish  Commission 
stations.     21  oolomns  per  folio.    April  19,  1884.     1  folio  36  by  43  cm. 

4&).  Blank  fbr  ceoord  of  air  and  vater  temperatnres  at  U.  S.  Fish  Commission  sta- 
tions.   12  colnmns.    April  19,  1884.     1  p.    22  by  36  cm. 

481.  Blank  for  abstract  of  disbursements,  by  B.  A.  Gilli  disborsing  agent  of  the  U.  8. 
Fleb  Commission.    6  colnmns.    April  11, 1884.    t  p.     SO  by  32.5  cm. 

482.  Blank  letter  for  transmitting  drafts  on  Assistant  Treasurer  of  tbe  United 
States.    April  21, 1684.    Ip.    20.5  by  2S.5  om. 

483.  Blank  postal  declining  to  ftamish  U.  8.  FJsb  Commission  Bepori«,  and  giving 
prices  charged  by  the  Public  Printer  for  them.  April  23, 1884.  1  p.,  and  penalty 
notice  on  reverse.    8  by  13  cm. 

464.  Retnm  envelope,  Herbert  A.  Oill,  disbnTsing  agent,  with  penalty  notice  attached. 
April  23, 1884.     I  p.    9  by  21.5  cm. 

485.  Blank  for  receipt  for  check  from  Herbert)  A.  Gill  on  Assistant  Treasarer  of  the 
United  States.    May  27,1884.    1  p.    7.6  by  19. 5. 

486.  Envelope  for  U.  8.  Commissioner  of  Fish  and  Fisheries,  with  penalty  notice 
attached.    May  27, 1884.    l.p.    9by21.5cro. 

487.  Circalar  letter  ordering  that  no  liabilities  shall  be  incurred  by  the  U.  S.  Fish 
Comminslon,  withoat  detailed  requisition.  Hektograpb.  May  36,  1884.  SO.S  by 
S6.5om. 

488.  Circular  letter  offering  daplicate  specimens  of  marine  invertebrates  collected 
by  the  U.  8.  Fish  Commission.    Hektograph.    Jnne  SO,  1884.  2  pp.    20.5  by  25.5  cm. 

489.  Blank  for  record  of  temperature  and  specific  grav  ity  on  steamer  Albatross.  IS 
columns.    Jnly  11,  1884.     1  p.    25.5  by  41  om. 

490.  Circular  letter  ordering  aU  articles  wanted  fiom  the  navy  yards  to  be  obtained 
on  reqaisition.    Hektograph.     April  3,  1884.     1  p.    20.5  by  25.5  cm. 

491.  Circalar  letter  forwarding  certificate  of  diploma  of  honor  awarded  by  the  Lou- 
don Fisheries  Ezbibitlon  in  1883.    Jannaiy  25, 1834.    1  p.    20  by  35  cm. 

49ij.  Circnlar  letter  forwarding  silver  medal  awarded  by  London  Fisheries  Exhibi- 
tion lu  1883.     Jannary  35,  1864.     1  p.    SO  by  2S  cm. 

493.  Blank  for  receipt  for  silver  medal  awarded  by  London  FisheriM  Exhibition  In 
1863.    Jannary  35,  1884.    1  p.    8.5  by  19.6  em. 

494.  Circnlar  letter  fbrwarding  gold  medal  awarded  by  London  Fisheries  Exhibi- 
tion in  1683.    January  25, 1884.    1  p.    20  by  25  cm. 

495.  Blank  for  receipt  for  gold  medal  awarded  by  London  Fisheries  Exhibition  in 

1883.  January  26, 1884.    1  p.    8.5  by  19.5  am. 

496.  Cironlar  letter  of  invitation  to  exhibition  of  California  and  Oregon  salmon 
and  trout  at  Armory  Bnilding.    March  19,  1884.     1  p.    8  by  12.5  om. 

497.  Circular  letter  of  invitation  to  exhibition  of  Atlantic  and  Pacific  slope  salmon 
at  Armory  Bnilding.     April  2, 1884.     1  p.     13  by  19.5  cm. 

496.  Circnlar  letter  asking  Information  regarding  the  whale  fisheries.    Hay  30, 

1884.  1  p.     19  by  24.5  om. 

499.  Circnlar  letter  transmitting  Fish  Commission  Report.    June  18,  1884.    1  p. 

19.5  by  25.6  cm. 

500.  Blank  for  receipt  for  Fish  Commission  Report.    Jane  18,  1884.    1  p.    1S.5  by 

19.6  em. 
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laS^NOTBB  ON  TBB  FIBBBBIBS  OP  OLOITOESTKB,  SIASI. 

By  A.  HOWARD  CLARK. 

[From  letters  to  Prof.  8.  F.  Baird.] 

Specimens. — To-day  we  received  a  Bpotted  catfish  4  feet  long,  a 
beautiful  8i>ectinen.  I  send  it  in  ice  to  the  Smitlisoiiian  InstitatioD.  The 
spawued  herring  struck  here  Saturday,  8ept«iiil>er  20,  a  fortnight  earlier 
than  last  season.  Among  the  specimens  received  within  the  pust  week 
are  some  very  fine  branches  of  white  and  red  coral ;  a  piece  of  the  latter 
{Paragorgia  arborea)  measured  4J  feet  iu  height.  The  Gussie  Blaisdell 
brought  some  sea-oom  (eggs  of  Oaateropodaf),  19  inches  high. — Sep- 
tember 22,  1879. 

Herring. — On  Saturday,  September  20,  spawned  herring  apiieared 
iu  the  vicinity  of  Norman's  Woe.  Through  the  following  week  a  few 
were  taken.  On  Snnday,  September  28,  they  were  taken  in  considerable 
quantities.  On  Monday  there  was  an  Increase,  on  Tuesday,  Wednesday, 
and  Thursday  thoy  were  very  abundant.  On  Friday,  October  3,  they 
disappeared  from  this  locality.  On  Saturday  and  Sunday,  October  4  and 
5,  some  were  taken  near  Marblehead.  Since  then  none  have  beeu  seen. 
About  100  vessels  ttom  Gloucester,  Boston,  and  other  places  were  en- 
gaged iu  this  fishery.  On  Wednesday  afternoon,  Octolier  1,  71  vessels 
were  kept  busy.  The  nets  used  wore  the  common  gill-nets,  2J  to  2| 
inches  mesh.  In  many  cases  the  nets  were  sunk  by  the  weight  of  fish, 
and  in  a  few  canes  they  were  never  recovered.  The  Cape  Ann  Adver- 
tiser stated  the  number  of  barrels  taken  at  2,500,  but  I  have  found,  by 
oalliug  upon  each  dealer,  that  0,580  barrels  were  received  in  the  Glou- 
cester market.  On  October  3,  2,000  pounds  of  pollock  were  brought 
to  Gloucester,  being  the  first  of  the  season.  On  October  6, 4,000  pounds 
of  large  pollock  were  brought  in. 

Mackerel. — A  fleet  of  125  mackerel  fishing  vessels  put  in  here  Octo- 
ber 6,  because  it  was  too  rough  for  fishing.  There  arrived  this  morning 
twomackerelcatcbers,  the  Edward  Everett  and  thePhcenix;  the  former 
with  160  barrels,  the  latter  with  160  barrels  of  good  mackerel,  caught 
yesterday  20  miles  east  by  south  of  this  place;  about  one-fourth  of  the 
fish  were  TSo.  1.  Last  year  at  this  time  the  mackerel  had  about  disap- 
peared. Recently  we  received  a  specimen  of  J/yvodes  taklii,  the  third 
one  in  the  country.  Received  October  7,  by  schooner  Herbert  M. 
Kogers,  among  other  things,  25  yonng  black  dogfish,  each  6  inches  long, 
taken  ftom  the  parent.— Octo&er  9, 1879. 

Storm. — The  terrible  storm  of  Tuesday  caused  the  loss  of  at  least  one 
Bull.  F.  8.  F.  O., 
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01oac«eter  flsbing  vessel }  the  W.  J.  King  went  ou  the  rocks  on  the 
outside  of  Gastem  Point,  and  is  sroasbed  into  small  pieces ;  the  crew 
saved  thetnBclres. — February  6, 1S80. 

Movements  op  vessels. — Mackerel  seiners  are  hurrying  south. 
Twenty  four  vessels  have  already  gone  from  here,  and  uearly  as  many 
more  are  getting  ready.  I  believe  that  last  year  the  firat  mackerel 
were  taken  April  13  off  Delaware  Breakwater.  The  George's  fleet 
DOW  Dumbers  110  sail.  They  have  b*^u  doing  welt.  The  fresh  halibut 
fleet  is  reduced  to  20  sail ;  the  last  ones  that  arrived  encountered  great 
fields  of  ice  down  ae  far  as  Sable  Island,  and  one  vessel  lost  all  iier 
trawls  by  the  ice  cutting  the  buoy  lines.  Shore  fishing  in  Ipswieb 
Bay  has  been  very  poor  of  late;  the  fleet  is  very  much  reduced;  fish- 
ing off  Gloucester  has  slightly  improved ;  yesterday  6  stoall  craft  aver- 
aged 1,000  pounds  each.  The  haddock  fleet  numbered  60  sail  through 
the  winter,  and  is  now  fast  reducing  in  number,  because  getting  ready 
lor  George's  and  mackerel  flshiug.  Frozen  herring  are  still  plenty 
from  Eastport  and  Menan  ;  nearly  20,000  barrels  have  been  sold  here 
for  bait,  some  of  the  George's  men  taking  20,000  herring  in  number.— 
March  24, 1880. 

Pbepabing  cod  tou  uabeet. — The  following  are  the  questions  ot 
Fredrik  M.  Wallem,  of  Norway,  with  the  answers : 

1.  What  size  of  cod  do  the  fishermen  cut! — All  sizes,  f^om  1  foot  in 
length  upwards,  as  they  are  caught.  Those  measuring  27  inches  and 
over  from  tip  to  tip  are  called  large;  all  others,  small;  the  fishermen 
receive  half  price  for  the  small. 

2.  How  far  down  do  they  cut  the  backbone  away  I — Two-thirdsof  the 
way  to  the  tail.  The  fish  are  split  clear  to  the  tail  and  the  upper  two- 
thirds  of  the  backbone  taken  oat. 

3.  How  do  they  do  with  the  fish  when  cleanedl — The  split  fish  are 
washed  in  salt  water,  about  a  thousand  pounds  being  put  in  a  trough 
and  cleaned  with  brushes.  They  are  then  ready  to  be  put  In  butts  and 
salted.    Small  and  large  fish  are  kept  in  separate  butts. 

4.  How  much  salt  is  used  for  1,000  fish  and  what  kind  f — A  butt  or 
hogshead  of  fish  contains  about  900  pounds ;  four  bushels  of  salt  are 
Qsed  to  a  hogshead,  as  follows :  A  layer  of  salt,  then  a  layer  of  flsh 
(flesh  up),  and  so  on  in  successive  layers  of  salt  and  fish  until  the  bntt  is 
full,  when  the  last  half  bnshel  is  thrown  on  (the  last  two  layers  of  fish 
being  flesh  down).  Cadiz  salt  is  the  kind  mostly  used  for  codfish. 
Trapani  salt  is  frequently  used  on  Grand-Bankers,  which  make  trips  of 
three  or  four  months.    Liverpool  salt  is  nsed  for  mackerel  and  herring. 

5.  How  much  weight  is  put  on  for  pressing,  or  is  a  machine  or  screw 
asedt — No  weight,  machine,  or  screw  is  nsed,  except  to  press  the  flsh 
into  the  packages  for  shipment. 

6.  Where  is  the  flsh  dried  and  for  how  longi — They  are  left  in  the 
butts  four  days,  or  longer,  if  the  weather  is  not  suitable  for  drying.  If 
left  for  a  month  or  longer  more  salt  must  be  added.    Taken  from  the 
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batts  tbe  fish  are  spread  npon  flakes  or  woodeo  frames  (flesb  np)  to  diy. 
If  the  weather  is  clear,  with  dry  winds,  they  will  dry  in  two  days  (some- 
times in  one  day ) ;  at  night  they  are  made  into  piles  (about  100  poands  to  a 
pile)  on  the  Bakes  (flfcsh  down)  and  protected  by  wooden  covers.  If 
very  dry  fish  are  needed,  they  must  be  "  water  bawsed  "  before  going  an 
the  flakes;  that  is,  taken  fl:om  the  butts  and  piled  on  a  board  door 
(flesh  down)  to  the  height  of  i  feet  and  width  of  5  feet  (nr  lengths  of  two 
fish).  They  are  left  in  this  coudition  for  one  or  two  days  in  order  to 
allow  the  brine  to  drain  off.  These  will  cnre  more  qnickly  and  be  firmer 
than  fish  not  "  water  hawsed."  When  fish  are  split  aboard  the  vessel* 
they  are  piled  in  the  hold  flesb  up.  Ou  a  sbort  trip  (two  or  three  weeks) 
one  bushel  of  salt  is  ased  to  300  jiounds  of  fish ;  on  a  long  trip  (fironi 
one  to  three  or  fonr  muuths)  more  salt  is  used,  sometimes  a  bushel  t» 
100  pounds  of  fish.  When  landed  from  the  vessels  the  flsh  are  waabedi 
in  salt  water  and  resalted  iu  butts.  If  from  a  long  trip  they  may  be 
Tiashed  and  "  water  hawsed"  without  resalting. — March  2C,  1880. 

Specimen  of  squid. — I  have  just  received  a  letter  from  Professor 
Verrill  coaceming  the  specimen  of  sqnid  sent  him  ten  days  ago.  He 
Kays:  ''Tbeheadofthesquid  belongs  t«a  young  specimen  of  j^rcfttteutftw 
harveyi.  It  is  the  youngest  yet'discovered  and  of  interest  on  that  account; 
moreover,  it  is  in  a  better  state  of  preservation  than  any  of  the  other 
specimens  yet  preserved,  so  that  it  shows  some  additioual  points  of 
structure.  It  is  therefore  a  very  interesting  and  useful  specimeo." — 
April9,lli80. 

Cod  and  hbbbino. — Since  January  12,  cod  have  been  very  scarce 
in  Boston  Bay.  Westward  of  Thatcher's  Island  at  that  dat«  they  sud- 
denly disappeared  from  the  grounds  where  they  had  usually  been 
abundant  at  that  season.  Day  before  yesterday,  April  22,  fish^reap- 
peared  7  miles  to  the  southeast  of  Eastern  Point,  when  a  vessel  with 
seven  men  took  6,000  poands  of  large  cod  in  one  day,  In  trawls  with 
small  herring  for  bait  Boats  are  hurrying  to  get  ready  for  this  th& 
opening  of  tbe  spring  fishing.  Herring  are  also  making  their  appear- 
ance. On  Tuesday  night  tbe  first  net  of  the  season  was  set  near  East- 
em  Point,  and  two  herring  were  caught;  Wednesday  night  a  few  more 
were  taken;  Thursday  night,  thirty  or  forty  to  a  net.  Several  net* 
are  now  being  set  in  the  same  vicinity.  With  plenty  of  herring  tha 
boats  aud  dories  may  do  a  good  work  this  spring. — April  24, 1880. 

Cod  and  sfeoimen  of  bare  devil-fish. — A  school  of  cod  seems 
to  have  "  struck  in  "  near  Newburyport.  Schooner  Lucy  Devlin,  of 
Swampscott,  arrived  here  yesterday  with  30,000  pounds  of  large  cod, 
wbicfa  were  taken  on  Friday  and  Saturday  with  trawls  7  miles  east  from 
2fewbnryport  bar  in  33  fathoms  of  water.  Tbey  used  small  herring  fi-om 
Proviucetown  for  bait  Tbe  fleet  in  Ipswich  Bay  numbers  only  tbar  or 
five  sail.  The  small  devil-flsh  in  lot  678  is  reported  by  Professor  Ver- 
rill to  be  the  second  specimen  received  of  the  new  species  Oetopua  obe- 
»tu.~April  26,  1880. 
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Etapodated  cod  and  halibut.' — I  inclose  a  half  poand  each  of 
«vai>orat«l  cod  and  halibut ;  the  latter  was  made  yeaterday,  the  first 
«Yer  prodaced.  The  cost  of  each  will  be  about  50  cents  per  pound  at 
retail.  Mr.  Aldeu  has  not  yet  done  much  in  tbiB*mannfactnre,  bnt  ex- 
]iects  to  make  a  success  of  these  new  preparations.  Codfish  lose  abont 
SO  per  cent  of  their  weight  in  the  process ;  halibut,  only  abont  75  per 
«eat.— Matt  h  1880. 

Squid. — Some  of  tbe  George's  men  have  been  going  eastward  for  bait, 
^nd  on  tbeir  way  to  George's  stopi>ed  at  Graud  Manan  Hank  and  caught 
J4offle  codflsb  there.  Two  salmon  were  taken  from  the  weira  at  Kettle 
Island  yesterday  morning;  also  a  few  mackerel.  The  schooner  J.  J. 
■Clark,  Captain  Anderson,  arrived  yesterday  afternoon  from  Hyannis 
nud  vicinity  with  275  barrels  of  squid,  salt«d  In  bulk,  averaging  800  to 
a  barrel.  Ee  will  take  tbem  to  Saint  Peter's  and  sell  for  bait  to  French 
fishermen.  One  other  Gloucester  schooner  is  now  at  Dennisport  on  a 
similar  trip.  Captain  Anderson  reports  that  the  sqnid  made  their  ap- 
pt'araoce  at  Montank  Point  as  early  as  May  4  and  worked  along  to  the 
■eastward.  They  are  caught  in  from  2  to  3  inch  mesh  gill-nets  by  shore 
iiMbermcn,  who  sell  them  to  the  vessels.  Lastyear  this  business  proved 
■a  failure  to  the  vessels  engaging  in  it.  After  finding  no  squid  on  tbe 
^hoalK  they  proceeded  to  Cai>e  Breton  and  Newfoundland  to  seine  tbe 
«qiit().  bnt  were  prevented  by  the  natives.  Captain  Anderson,  then  in 
ficbooiier  Cadet,  was  prevented  ftt>m  seining  at  Cape  Breton,  and  con- 
sequently had  to  purchase ;  much  to  his  loss. — May  14, 1880. 

Whales,  squid,  mackerel,  etc. — Whales  have  recently  been  nu- 
merous in  this  vicinity,  and  shore  i^oats  report  many  of  tbem  swimming 
abont.  Four  dead  ones  have  been  towed  into  this  harbor;  the  largest 
■vii»  G5  feet  long.  I  hear  ffom  Dennisport  that  the  squid  have  struck 
ill.  One  vessel  cangbt  150  barrels  last  Saturday.  Last  year  I  am  told 
that  they  did  not  make  their  appearance  till  May  20.  Mackerel  are 
occasionally  caught  in  the  Kettle  Island  weirs  at  Magnolia.  Thursday 
uiuriiiug,  May  6,  eleven  mackerel  were  taken  from  the  two  weirs.  May 
i:;,  caught  sixty  fair-sized  ones.  I  hear  frwm  Cape  Cod  that  many  are 
taken  there.  The  George's  men  have  to  cruise  around  in  order  to  find 
fish ;  some  get  cod  on  Grand  Manan  Bank,  stopping  there  in  their  way 
-to  George's.  Mostof  them  get  bait  now  at  Greenport,  Vineyard  Sound, 
.and  vicinity.  They  reiiort  menhaden  plentifiid  thereabouts. — Jlfay  13, 
ISSO. 

Menhaden. — Two  vessels  are  fitting  for  the  Greenland  halibut  fish- 
ery, and  will  start  in  about  a  week.  There  appears  to  bean  abundance 
of  herring  offshore  a  few  miles,  but  very  few  come  within  the  range  of 
tiie  nets  set  by  the  shore  fishermen.  Several  barrels  of  menhaden  have 
iMjen  taken  hereabouts  in  the  weirs  at  Kettle  and  Milk  Islands.  At 
tbe  former  a  variety  of  fish  are  taken  each  day,  including  recently 
»ome  salmon,  striped  bass,  tautog,  menhaden,  mackerel,  herring,  perch, 
:iud  young  pollock.     It  looks  now  as  if  there  would  be  an  abundance  of 
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menbadeti  this  season.  Last  year  that  &«bery  was  a  total  failure  Dorth 
of  Cape  Cod.  Aq  we  went  aboat  the  harbor  yesterday  I  noticed  innn- 
merable  little  red  specks  sQch  as  young  fish  feed  upon,  floating  near  tbe' 
surface,  the  first  I  liave  seen  this  year.  1  iind  that  I  was  mistaken  in  say- 
ing that  the  squid  at  Hyannis  are  caught  in  gill-uets,  for  they  are  taken 
iu  weirs  aud  traps,  tbe  netting  being  from  2  to  3  inches  mesli. — Moy  21, 
1880. 

CiTCHiNO  SQuro  OFF  Cape  Breton.— Capt.  Chas.  Dagle,  schooner 
Joseph  Story,  and  Capt.  David  Uelanson,  schooner  Crest  of  the  ^V'ave, 
expect  to  leave  here  almut  June  7  on  a  squidding  trip  to  Cape  Breton 
aud  Saint  Peter's.  .They  propose  to  get  squid  near  Saint  Ann's,  Cape 
Breton,  and  to  sell  them  at  Saint  Peter's.  They  specially  request  me: 
to  ivrite  to  Washington  and  inquire  whether  thgy  have  tbe  right  to> 
catcb  the  squid  by  setting  a  trap  or  weir  from  the  vessel ;  no  leaders  to 
run  from  the  shore,  but  nn  ordinary  trap  with  leaders  from  the  vessel 
would  be  used  in  the  harbors  of  Cape  Breton.  As  last  year  vessels 
were  prevented  from  seining  squid,  they  dare  not  try  that  method 
again,  but  wish  to  know  whether  traps  will  be  allowed.  They  arc  afraid 
to  try  even  this  method  unless  they  can.  get  special  word  from  Wash- 
ington defining  their  rights  or  granting  them  pmiiissiou.  For  the  pur- 
chase of  squid  from  tbe  natives  both  time  and  money  are  required,  for 
the  sqnid  are  then  taken  by  jigs,  and  sometimes  nnreasonable  prices 
charged.  By  using  traps  often  large  numbers  of  squid  are  taken  in  a 
short  time  and  at  little  expense. — jl/ny  28, 1S80. 

Squid  off  Cape  Bbeion. — Your  letter  concerning  tbe  capture  of 
squid  iu  traps  was  received  yesterday  and  read  to  Captains  Dagle  and 
^lelanson,  whom  I  advised  to  write  to  Secretary  Evarts  through  Cap- 
tain Babson.  Captain  Dagle  informs  me  that  tbe  natives  at  Cape  Bre- 
ton capture  sqnid  with  jigs  only  because  they  cannot  afford  trajts  or 
seine,  being  dependent  almost  entirely  on  the  sales  of  the  sqnid,  &c.^ 
to  fishermen.  Captain  Babson  wrote  to  Secretary  Evarta  some  time 
ago,  asking  for  definite  instmctions  to  be  given  the  fishermen,  but  has 
received  no  reply.  Our  fishermen  are  anxiously  waiting  for  decided,  ac- 
tion, that  they  may  know  what  coarse  to  pursue.  There  are  indications 
that  the  mackerel  will  this  season  work  eastward,  some  think  into  the 
bay  of  Saint  Lawrence,  in  which  case  trouble  might  ensue.  I  infonne<l 
Professor  Yerrill  of  the  appearance  of  squid  ou  the  coast,  and  he  ob- 
tained some  from  Wood's  Holl ;  and  on  Friday  last  I  sent  him  twenty- 
five  from  here  on  ice,  taken  in  the  trap  at  Kettle  Island. 

Mackeeel  peom  the  South  Paoipio.— I  received  yesterday  two 
salt  mackerel  from  the  South  Pacific  Ocean,  near  the  coast  of  Chili^ 
brought  by  bark  Silas  Fish,  now  at  New  York  and  soon  to  make  another 
voyage  to  the  same  region.  Mate  R,  A.  Hooper,  of  the  bark,  states  that 
the  mackerel  strike  along  tbe  coast  of  ChUi  in  November  and  continue 
till  spring,  working  to  the  southward.  The  natives  do  not  consider  the 
■fish  eatable — June  2, 1880. 
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SPB0IM&IT3  BENT. — I  Bend  yoo  by  express  a  package  containing  men- 
haden feed,  Btomachs,  and  spawn,  collected  by  Mr.  Frank  Fowie,  en- 
gineer on  porgy  steamer  (}eo.  H.  Bradley,  of  New  Bedford.  There  are 
three  samples  of  spawn  taken  from  the  menhaden,  one  flxnn  off  Sbinne- 
«ock,  Long  Island,  May  25, 1880 }  one  from  Gardiner's  Bay,  Long  Island, 
Jane  26,  and  one  f^m  Fort  Pond  Bay,  Long  Island,  July  1.  He  sared 
the  largest  and  ripest.  In  some  cases  he  fouud  that  he  coold  squeeze 
the  spawn  out.  I  send  also  the  spawn  of  an  nnkown  flsh,  snpiiosed  by 
«ome  of  the  fishermen  to  be  menhaden  spawn.  It  came  ap  iu  the  seine 
from  the  bottom.  While  in  Fort  Pond  Bay,  July  1,  Mr.  Fowle  noticed  in 
the  forenoon  qnaotities  of  red  feed  at  the  surface  of  the  water  whi<dL 
the  menhaden  were  eating  eagerly.  He  saved  some  of  it  by  skimming 
it  from  the  surface  o^  the  water  and  straining.  Iu  the  afternoon  of  the 
same  day  the  feed  sank  below  the  surface,  as  also  did  the  menhaden.  He 
caught  some  menhaden,  and  upon  opening  the  stomachs  fonnd  some 
of  the  feed  almost  alive,  so  that  it  could  be  positively  identified.  Mr. 
Fowle  atetes  that  he  never  saw  this  feed  so  abundant  at  any  other  time 
or  place.  He  feels  confident  that  this  is  genuine  menhaden  feed,  and 
together  with  Captain  Abbe,  of  the  same  steamer,  is  anxious  to  hear  from 
joa  regarding  it.  Several  of  the  porgy  steamers  have  been  eastward 
this  season,  but  I  hear  of  few  menhaden  being  taken  north  of  Cape  Cod, 
Altbongh  fishermen  arriving  here  have  reported  schools  of  menhaden 
seen  along  the  coast  of  Maine. — July  6,  1880. 

Maokebel  abundamt, — Mackerel  continue  very  abundant  herea- 
bouts. Over  a  hundred  boys  and  men  were  fishing  for  them  this  forenoon 
in  the  immediate  ricinity  of  Parson's  salt  wharf.  East  Gloncester.  Last 
evening  Rocky  Neck  Cove  was  full  of  the  fish.  Some  good-sized  ones 
are  taken,  but  most  of  tbem  are  small.  Iu  the  nets  at  Eastern  Point  a 
considerable  quantity  of  No.  2s  was  taken.  In  the  Squum  Kiver  they 
are  plentiful,  with  bine-fish  chasing  them.  Off  Eastern  Point  yesterday 
afternoon  Captain  Babson  tells  me  that  horse-mackerel  were  very  nu- 
merous, schools  of  mackerel  hugging  the  shore  in  their  endeavors  to 
«scape  their  enemies.  Captain  King,  of  schooner  Reporter,  from  the 
eastwanl,  reports  mackerel  solid  all  along  from  here  to  the  Bay  of  Fnnily . 
Large  mackerel  are  becoming  more  plenty.  He  says  that  mackerel, 
aharks,  and  horse-mackerel  are  very  uumerons,  as  is  natural  when  so 
many  fish  are  fouud.  He  saw  no  feed  swimming,  though  what  fish  wem 
taken  had  herring  shrimps  in  their  stomachs.— cTufy  15,  1880. 

FisH-TBAPS. — On  Saturday,  with  Captain  Martin,  I  visited  the  fish- 
traps,  8  in  number,  along  the  shore  westwanl  of  Eastern  Point.  All 
are  floating  traps  similar  to  Webb's  patent  trap  at  Milk  Island.  Their 
location  is  as  follows:  Two  on  the  west  side  of  Kettle  Island;  oneoppo- 
site  the  island,  on  the  main  shore;  one  on  the  west  side  of  Egg  Rock, 
«ff  Manchester;  two  on  the  east  side  of  the  entrance  to  Manchester 
Harbor,  and  two  small  traps  on  the  west  side  of  Misery  Island.  I  have 
obtained  facts  about  the  fish  taken  in  these  several  traps,  and  find  that 
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it  will  be  advisable  to  visit  them  at  least  onoe  a  week,  for  otherwise 
there  will  be  too  much  gneas-work  about  the  oatoh;  besides,  ocoasionEd 
flsb  of  oDusual  varieties  should  be  watched  for. — <7uly  19,  1S80. 

Maokerbl.— The  mackerel  along  this  sbore  appear  to  be  increasiug 
in  size.  Amongtbose  from  Kettle  Island  traps  this  momiog  there  were 
about  2,000  No.  Is,  some  of  them  tcom  15  to  18  inches  long,  though  not 
fat.  Mackerel  taken  by  the  seiners  in  Massachusetts  Bay  contiune, 
however,  to  be  small.  What  large  ones  are  foand  seem  to  be  (tnm  the 
traps.  1  bear  to-day  of  two  more  traps  set :  one  set  yesterday  or  d^ 
before,  ofi'  Coney  Island,  near  Marblebead ;  the  other  off  Folly  Cove,  on 
the  north  side  of  Cape  Ann. — July  20, 1880. 

Shaix  haoeerel. — Out  harbor  has  been  full  of  small  mackerel  to- 
<lay.  Three  vessels  have  set  seines  inside  of  Eastern  Point;  and  one  off 
Fire-Pound  Island,  in  the  upper  harbor,  obtained  20  barrels.  Upwards 
of  a  hundred  small  boats  are  in  various  parts  of  the  barbor,  with  boys, 
getting  as  high  as  half  a  barrel  apieoe.  I  have  examined  the  stomachs 
of  a  great  number  and  find  nothing  in  them.  I  send  herewith  a  small 
lot  of  food  from  upwards  of  two  hundred  mackerel  taken  yesterday  morn- 
ing in  Kettle  Island  traps.  Id  a  seine  set  off  Ten-Pound  Island  this 
uiorniiig,  besides  70  barrels  of  mackerel,  1  noticed  fiotinders,  skates, 
sculpins,  and  a  wry-mouth  or  gbost-flsb.  I  think  that  the  mackerel  are 
kept  ill  by  schools  of  horse-mackerel. — July  21, 1380. 

Finback  whale. — Recently  a  carcass  of  a  finback  whale  55  feet  long 
drifted  ashore  on  Long  Beach,  some  two  miles  from  here,  opposite  Milk 
Island.  I  went  to  se«  it,  and  offered  two  men  $10  if  they  would  gretthe 
skull  bones  out.  They  worked  on  it  almost  two  days,  and  gave  up  the 
job.  Captain  Martin  and  I  went  there  early  yesterday  morning,  and 
worked  three  hours  until  high  tide.  We  secured  the  lower  jaw-bones, 
and  think  that  we  can  get  the  whole  skull  after  the  fiesh  has  decayed  a 
little  more.— Jttly  23, 1880. 

BATOHiTia  M0HK-F18H.— We  put  some  mook-flsb  spawn  in  one  of  the 
Chester  hatching-boxes,  and  it  hatebed  out  yesterday,  Just  a  week  from 
the  time  it  was  placed  in  the  box.  They  are  funny  little  fish,  although 
the  experiment  is  of  no  practical  value, — Jii^  23,  1880. 

Maokeebl. — First  arrival  from  Saint  Lawbekob  Bat.— The 
first  vessel  to  arrive  here  from  the  Bay  of  Saint  Lawrence  this  season 
came  on  Saturday.  It  was  the  schooner  Mary  Fernald,  with  408  barrels 
of  mackerel,  after  being  gone  a  month  and  a  day.  They  report  some 
of  the  mackerel  very  large,  though  most  of  them  are  No.  23  and  No. 
3s.  The  trip  was  taken  close  to  Prince  Edward  Island,  between 
Malpeque  and  Casoumpeque,  all  within  the  3-miles  limit.  There  were 
mackerel  farther  off  shore,  but  mixed  with  bcmug.  They  re)>ort  that 
the  mackerel  had  red  feed  in  them,  thongh  they  saw  no  other  food. 
The  success  of  this  vessel  has  started  several  more  besides  the  four  or 
five  Gloucester  vessels  already  in  the  bay.  One  of  the  vessels  which 
take  temperature  and  observations  for  us  is  among  the  number  fitting 
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out.  I  have  asked  two  of  the  TeaaeU  to  save  some  mackerel  food,  && 
On  oar  visit  to  Kettle  Island  trap,  Satarday  foreDOon,  we  saw  a  few 
barreltt  of  large  mackerel — Ko.  1.  Measured  oue  mackerel,  18}  inches 
long.  Mi\jor  Low  ioforms  me  that  in  1860  lie  measured  a  mackerel 
22J  inches  long.— Jwly  27, 18S0. 

IlATCHiNG  MONK-FISH. — On  Jnly  15  W6  foQDd  a  string  of  monk-fish 
spawn  (30  feet  loutr)  under  our  wharf  clinging  to  the  pilea  We  pre- 
Rer\'ed  some  iu  alcohol,  as  in  the  large  jai^  with  label  properly  marked. 
We  placed  a  portion  of  the  spawn  in  one  of  the  Chester  hatching-boxes 
and  moored  it  alongside  the  wharf,  where  we  watched  the  development 
from  day  to  day.  The  eggs  gradually  separated  from  the  jelly-like  sub- 
stance that  had  held  tbem  together,  and  on  Jaly  19  began  to  show  the 
sha])e  of  fish.  July  22  we  found  the  fish  aUve  in  the  condition  pre- 
served in  the  small  vial  sent.  One  week  was  taken  for  the  batahing. 
July  27  we  took  some  from  the  box  and  noticed  that  the  yelk-sac  was 
absorbed  on  a  few  of  them.  I  send  a  bottle  of  them  as  found  Joly  29, 
when  they  were  Lively  and  swimming  near  the  sorface  of  the  water. — 
Juiif  30. 1880. 

Haddock. — Schooner  H.  A.  Duncan,  twelve  men,  87  tons,  belonging 
to  Geor(^  Steele,  fully  equipped  and  ready  with  ice  and  crew  aboard, 
in  to  start  to-day  on  a  haddock  trawling  trip. — ISeptember  18,  1880. 

KtisuLi'S  OP  STOBH. — The  recent  gale  did  some  damage  to  the  Glou- 
cester fleet,  and  several  vessels  arrived  yesterday  disabled.  One  banker 
was  towed  into  Portland  with  both  masts  gone.  The  captain  of  the 
schooner  Laura  Sayward  reports  that  while  at  anchor  on  George's  he 
saw  two  men  drifting  by  on  a  piece  of  wreck.  He  cut  the  cable  and 
M-as  able  to  rescue  the  men,  when  it  was  too  rongh  to  lower  a  boat. 
One  man  has  been  reported  washed  overboanl  from  schooner  Frederick 
Geeriug  while  the  vessel  was  scudding  under  bare  poles. — September  13, 
1880. 

Maceebel. — The  schooner  Victor  has  arrived  firom  Grand  Bank. 
Wbile  in  Newfoundland  for  bait  the  crew  had  some  trouble,  coming  to 
blows  with  the  natives.  I  am  glad  to  say  that  the  fleet  is  doing  unusu- 
ally well.  Yesterday  a  mackerel  seiner  came  in  with  430  barrels. — 
September  21, 1380. 

Tbip  to  Gbebnland. — The  schooner  Mary  E.,  Captain  Madson,  ar- 
rived here  yesterday  from  Greenland.  He  reports  that  the  vessel  left 
Gloucester  April  27;  proceeded  to  Canso  and  completed  crew;  pro- 
ceeded to  Flemish  Cap,  reaching  there  May  27 ;  staid  there  till  June  28, 
taking  aboat  75,000  pounds  of  codfish;  left  for  Greenland;  encountered 
only  one  field  of  ice,  and  this  when  some  100  miles  from  Flemish  Cap; 
reached  Greenland  Jnly  12,  and  left  August  31,  reaching  Gloucester 
September  22.  The  vessel  went  as  far  north  as  Holsteiuborg,  fished 
about  20  miles  from  the  coast,  and  obtained  about  80,000  pounds  of 
Sitcfaed  halibut,  making  a  total  stock  of  about  $6,000.  Captain  Madson 
tells  me  that  he  never  saw  tbe  route  to  Greenland  or  the  coast  more 
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free  from  ice,  and  yet  the  weather  was  UDasoally  windy,  heavy  winds 
from  the  santbwest  ofteu  preventing  their  flsbiag.  He  expected  to  find 
other  Gloacester  vessels  on  the  coast,  but  none  were  there.  Last  year  . 
walruses  were  abmidaiit;  this  year  they  are  scarce;  sharks,  however, 
were  plentiful,  injuring  a  great  deal  or  gear  by  biting  oflf  the  hooks. 
Oaptajji  Madsoii  says  he  was  the  first  who  ever  got  a  trip  of  flsh  from 
Flemish  Cap.  This  was  iu  1872.  One  other  vessel,  schooner  Carrie  S. 
Dagle,  went  the  same  year,  iu  1871  a  vessel,  schooner  George  Peabody, 
went  there  from  Salem,  but  lost  gear  and  anchor,  and  got  no  fish.  Id 
1873  and  1874  trips  were  made  there  with  other  vessels.  In  1875  and 
1870  no  vessels  from  Gloucester  fished  there.  In  1877  and  1878  he  made 
trips  to  Flemish  Cap  and  Grand  Bank.  In  1879  he  made  half  a  trip  to 
Flemish  Cap  and  finished  up  the  season  by  going  to  Greenland.  This 
year  he  obtained,  as  above  stated,  75,000  ponnds  of  cod  on  Flemish  Cap 
and  80,000  pounds  of  halibut  at  Greenland.  Two  other  vessels,  the  Con- 
cord and  Carrie  S.  Dagle,  went  to  Flemish  Cap  this  year.  The  Mary  E. 
is  rather  a  small  vessel,  only  07.22  tons,  and  this  makes  a  good  season's 
work  for  her.  Capelin  made  their  appearance  on  the  coa^  of  Green- 
land about  a  fortnight  after  the  vessels  reached  there. — S^tember  23, 
1880. 

Puffing  pig. — I  have  a  putBng  pig,  caught  in  a  net  this  morning. 
It  is  a  perfect  specimen,  3  feet  long,  and  weighs  38  pounds, — S^teniber 
27, 1880. 

TllE'FISH. — The  schooner  H.  A.  Duncan,  aboat  which  I  telegraphed 
recently  as  ready  for  the  trip  to  the  Lopholatilus  ground,  arrived  a  few 
days  since  from  a  week's  trip.    She  stocked  $512. — October  2,  1880. 

Hatching  hebbing. — I  have  made  a  saccessfal  experiment  in  hatch- 
ing herring  in  one  of  the  Chester  floating  hatching-boxes.  On  Satur- 
day last  I  went  to  Kettle  Island  hoping  to  get  some  herring  and  procure 
some  ripe  spawn.  No  herring  were  iu  the  trap,  but  by  hauling  the  trap 
we  found  masses  of  herring  spawn  some  half  inch  thick  matted  on  the 
bottom  netting.  We  gathered  some,  brought  it  iu  a  large  tiu>bottle  to 
Gloucester,  and  put  it  in  the  hatching-box  alongside  the  wharf,  A 
microscopic  examination  that  day  showed  the  eggs  entirely  undevel- 
oped, with  yelks  whole.  On  Monday  the  yelks  iu  many  cases  were  burst 
and  the  fish  developing.  On  Tuesday  we  could  see  the  little  fellows 
alive  in  the  egg,  thongh  very  small.  On  Wednesday  they  were  still  iu 
the  egg,  larger  and  wriggling  about  as  if  trying  to  get  out;  under  the 
microscope  we  could  see  the  heart  beat.  Hhnrsday  they  were  out  of 
the  shell  in  considerable  numbers.  To-day  a  multitude  of  the  cnnuiDg 
infants  are  in  the  tank,  thus  showing  that  five  or  six  days  were  required 
to  develop  the  flsh.  The  temperature  of  the  water  on  Saturday  was 
55°  F.;  Snnday,  54°;  Monday,  54°;  Tuesday,  55°;  Wednesday,  64°; 
Thursday,  500;  Friday,  5So.— October  15,  1880. 

Cod,  hake,  pollock,  and  shobb  pishebies. — Capt.  George  Mar- 
tin (son  of  Capt.  S.  J.  Martin),  of  schooner  Northern  Eagle,  wishes  to 
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make  a  trial  of  gill-nete  for  cod  flsbiug  iu  Ipswich  Bay.  Before  get- 
ting an  outfit  for  the  vegsel  he  would  like  to  use  the  three  cod  giU- 
Dets  we  hare  in  stock  at  Gloucester.  Perhaps  the  use  of  such  neta  may 
result  in  profit  to  the  flahermeu,  especially  at  times  when  bait  is  scarce. 
A  small  school  of  cod  has  appeared  on  the  outer  grounds  off  Thatcher's 
Islaod.  Hake  are  unosually  plentiful  and  pollock  are  abundant.  It  is 
the  opinion  among  the  fishermen  that  the  shore  flsheries  will  succeed 
this  winter. 

MENpADEN.— I  heard  to-day  that  on  Friday  last  menhaden  were 
iinuieroDS  off  Plymouth,  where  the  steamer  George  Humphrey  took  600 
barrel--*.  I  heard  also  that  daring  the  previous  week  schooner  Phantom 
took  75  barrels ;  Henry  Friend,  45  barrels;  Ossipee,  100 barrels.  These 
are  the  only  hauls  of  menhaden  that  I  have  heard  of  north  of  Gape  Cod, 
although  menhaden  may  have  been  taken  by  gill-nets  in  Oasco  Bay 
daring  the  sammer. — November  1,  1880. 


!•».— MOTES  «H  THE  VI8HEBEBS  OP  OIjOIICBSTBB,  HASS. 

Br  S.  J.  mAKTIN. 

[From  letteiB  to  Prof.  8.  F.  Baird.] 

Four  weeks  ago  the  prospect  for  a  large  catch  of  fish  on  the  Grand 
Banks  was  doabtful,  as  the  whole  fleet  was  seeking  bait  for  four  weeka. 
But  on  June  25  capelin  struck  the  coast  of  Newfoundland  in  great  abun- 
dance iiud  all  the  vessels  got  bait.  On  reaching  the  Banks  codfish  were 
found  to  be  plentiful.  One  vessel  caught  30,000  ponnds  for  three  days 
consecutively.  The  prospect  for  a  large  catch  is  good,  as  squid  came  on 
the  Banks  when  the  vessels  left  for  home. 

During  the  past  week  there  have  been  33  arrivals  from  George's  Banks, 
with  good  fares,  averaging  25,000  pounds  of  codfish  to  a  vessel.  The 
A-essela  were  absent  fix)m  home  from  ten  to  fourteen  days.  Last  week 
there  were  also  4  arrivals  from  Grand  Banks,  averaging  125,000  pounds 
of  codfish  to  a  vessel ;  11  arrivals  from  the  Banks,  with  small  fares  of 
23,000  pounds  of  fresh  halibut  to  a  vessel ;  6  arrivals  with  salt  mack- 
erel, 4  fares  of  small  and  2  of  large,  caught  at  Block  Island.  The  large 
mackerel  caught  at  Block  Island  sold  for  $16.50  per  barrel.  Small 
mackerel  sold  yesterday  for  $5  per  barrel. 

In  a  letter  dated  Surrey,  Prince  Edward  Island,  June  30, 18S4,  Capt. 
Charles  Martin  says  :  "  We  have  seen  no  mackerel  yet,  though  we  were 
over  to  the  west  shore  on  June  27,  and  down  the  island  June  23.  Again 
we  saw  none  yesterday,  bnt  to-day  a  few  were  to  be  seen  with  a  school 
of  herring  off  Surrey.  There  are  about  a  dozen  sail,  some  of  which  have 
beeu  to  Chaleurs  Bay,  but  found  no  mackerel.  We  left  forty  sail  at 
ITorth  Cape."  Again,  in  a  letter  dated  Surrey,  Prince  Edward  Island, 
July  6, 18!^,  Capt  Charles  Martin  says:  "  There  are  45  sait  here  to-day- 
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No  fish  schooliDg  yet.    Yesterday  the  wind  was  soatheast,  t«-day  it  is 
soathwest." 

GloDCESTEB,  >fABS.,  July  13, 1884. 

Dariog  the  past  week  there  have  been  54  arrivals  from  George's 
Banks,  with  average  fares  of  23,000  ponuds  of  salt  codfish ;  S  arrivals 
from  Grand  Banks,  with  120,000  pounds  of  salt  codfish  to  a  vessel ;  8 
arrivals  from  the  Banks,  with  24,000  ponnds  of  fresh  halibnt  to  a  ves- 
sel ;  and  24  arrivals,  averaging  350  barrels  of  salt  mackerel  to  a  vessel. 
Most  of  these  mackerel  are  small,  and  were  caught  in  the  Bay  of  Fundy, 
ISo  mackerel  have  yet  been  caught  in  the  Bay  of  Suint  Lawrence,  and 
50  of  the  165  sail  that  went  there  for  mackerel  are  on  their  return  home. 
The  disappearance  of  the  mackerel  that  were  seen  down  the  Nora 
Scotia  shore  is  a  mystery  which  has  not  yet  been  solved.  If  the  whole 
fleet  comes  on  this  coast,  small  mackerel  will  sell  at  a  low  fignre.  Yes- 
terday small  mackerel  sold  at  $4.50  per  barrel,  with  the  barrel,  which  is 
worth  70  cents.  There  are  10  sail  of  mackerel  catchers  in  the  harbor, 
with  3,600  barrels  of  mackerel  that  were  taken  in  the  Bay  of  Fundy.  I 
think  mackerel  will  be  sold  to-morrow  at  $4  per  barrel. 

Glocoester,  Mass.,  July  20, 1884. 

8V31MABY. — There  has  been  the  largest  amount  of  fish  landed  at 
(Jloucester  the  past  week  of  any  week  in  eight  years.  There  were  67 
iirrivals  from  George's  Banks,  with  1,680,000  pounds  of  salt  cod ;  17  ar- 
rivals from  the  Graud  Banks,  with  2,780,000  pounds  of  salt  cod  ;  7  arri- 
vals from  the  Grand  Banks,  with  182,000  pounds  of  fresh  cod  and  65,000 
jiounds  of  hake;  80,000  pounds  of  shore  cod;  120,000  pounds  of  cod 
from  the  Western  Bank ;  220,000  pounds  of  salt  cod  from  Banqereau ; 
and  6  arrivals  with  1,000  barrels  of  salt  mackerel.  Mackerel  arc  re- 
ported plenty  in  the  Bay  of  Fundy,  but  of  small  size.  To-day  5  ves- 
sels arrived  from  the  Bay  of  Fundy,  with  1.500  barrels  of  salt  mackerel. 

Gloucbbteh,  Mass.,  July  27, 1884. 

Summary. — The  amount  of  tish  landed  in  Gloucester  in  July  was  as 
follows:  There  were  186  arrivals  from  George's  Banks,  with  3,841,000 
pounds  of  salt  cod  and  36,900  pounds  of  fresh  halibat ;  28arriva]sfrom 
Grand  Banks,  with  4,120,000  pounds  of  salt  cod  and  10,000  ponnds  of 
fresh  halibut ;  9  arrivals  from  Western  Bai>k,  with  600,000  pounds  of 
salt  cod  and  6,500  pounds  of  fresh  halibut ;  9  arrivals  from  the  coast 
of  Nova  Scotia,  with  302,000  ])0und8  of  salt  cod  and  8,500  pounds  of 
halibut ;  34  arrivals  from  the  Banks,  with  780,000  pounds  of  fresh  hal- 
ibnt; 522,000  pounds  of  shore  flsh ;  22,818  barrels  of  mackerel  from  the 
Bay  of  Fundy;  770  barrels  of  mackerel  frum  Block  Island  ;  478  barrels 
of  mackerel  from  the  Bay  of  Saint  Lawrence ;  260  barrels  of  mackerel 
caught  in  traps  ;  making  a  total  for  July  of  246  arrivals,  with  9,445,000 
l>ounds  of  cod,  850,900  pounds  of  halibut,  and  24,326  barrels  of  mack- 
erel. 

Gloucesteb,  Mass.,  August  6, 1884. 
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By  C.  O.  HERNDON,  P.  A.  SVROEON,  V.  S.  N. 

The  itjland  of  Old  Providence  is  situated  about  250  miles  nortli  of  Co- 
lon, firom  which  plaice  it  can  be  freqnently  reached  by  ecboonei-s  trading 
between  the  two  places.  This  island,  with  Santa  Oatalina,  from  which  it 
is  separated  by  a  very  narrow  and  shallow  channel,  is  some  4  miles  long 
ft^m  north  to  south  and  from  3  to  3  miles  ^ide.  With  the  adjacent 
island  of  Saint  Andrews,  it  forms  a  part  of  the  State  of  Cartagena,  and 
la  governed  by  an  official  appointed  by  the  Bogota  Government,  resi- 
dent at  Saint  Andrews.  The  island  is  mountainous  in  ita  central  part, 
one  peak  being  as  much  as  1,100  feet  above  the  sea.  Its  structure  is 
coral  Une.  On  the  northwest  part  is  a  harbor  nearly  a  mile  wide  and 
extending  about  the  same  distance  into  the  land.  The  moantaius  and 
bills  are  very  rocky  and  covered  with  thickets  of  thorny  bushes.  The 
soil  is  not,  as  a  rule,  arable  except  along  the  seashore,  where  there  are 
many  little  farms  which  extend  entirely  around  the  Island.  The  sensonij 
are  the  wet  and  dry ;  as  a  rule,  the  former  begins  in  the  latter  part  of 
April  or  the  first  of  May,  and  continues  up  to  the  first  of  December. 
During  the  dry  season  the  trade-winds  are  continuous,  and  keep  the 
temperature  at  about  7S°  F.  During  the  rainy  season  the  heat  is  op- 
pressive. 

The  arable  portion  of  the  island  is  very  productive ;  sngar-caoe,  the 
cotton-plant,  white  potatoes,  sweet  potatoes,  bread  ftult,  yams,  and  both 
sweet  and  bitter  cassava  grow  abnndantly.  The  bitter  caaaava  is  eaten 
by  the  people  up  to  a  certain  stage  of  its  growth,  after  which  it  is 
led  to  the  hogs  which  thrive  upon  it.  Exfellent  oranges,  limes,  pines, 
cocoa-nuts,  tamarinds,  &c.,  grow  in  abundance.  Uncommonly  fine 
poultry,  good  beef,  kid,  large  and  small  pigs,  can  be  bought  at  very 
reasonable  prices.    The  adjacent  waters  swarm  with  fine  fish  and  turtle. 

The  population,  numbering  between  800  and  1,000,  is  a  mixed  one, 
and  contains  but  few  pure  whites ;  it  is  for  the  most  part  a  mixture  of 
negro  and  Indian,  with  a  streak  of  Spanish  and  American  blood.  The 
negro  element  is  for  the  most  part  from  former  slaves,  who  were  sent 
over  &om  Jamaica.  The  Indian  and  Spanish  elements  come  from  the 
mainland,  and  the  American  fivm  seamen  who  have  visited  the  island 
in  trading  vessels.  The  men  are  uncommonly  tall,  well  developed  and 
fine  looking,  and  as  a  rule  are  industrious  and  thrifty ;  they  engage  in 
farming,  fruit-growing,  and  stock-raising;  many  of  them  are  expert 
fishermen  and  turtle  catchers,  and  not  a  few  are  employed  as  seamen  on 
vessels  engaged  in  trade  between  the  island  and  the  United  States,  the 
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SpaniBh  maiD,  and  Colon.  Tbe  womoQ  are  for  the  most  part  employed 
ID  household  duties,  though  sometimes  they  work  on  the  farm.  As  a  rule 
they  marry  young  j  the  child-bearing  period,  as  a  rnle,  begins  when  they 
are  sixteen,  and  often  continues  np  to  the  fifty-second  year.  Many  of 
them  are  very  prolific ;  several  of  them  told  me  they  had  given  birth  to 
as  many  as  fifteen  children.  While  this  may  be  true  in  many  oases.  I  saw 
a  large  number  affected  with  serious  uterine  disorders,  which  seemed 
to  be  due  to  early  cliild-bearing,  and  who  had  been  more  or  less  disabled 
for  years.  A  number  of  them  dated  their  trouble  to  a  protracted  and 
hard  labor,  which  bad  occurred  early  in  their  married  life,  and  since 
which  no  conception  had  taken  place.  During  labor  they  are  attended 
by  midwives  who  have  no  knowledge  whatever  of  obstetric  procedures. 
I  had  an  opportunity  to  converse  with  some  of  the  midwives,  and  while 
they  seemed  amiable  and  anxions  to  do  their  best  for  their  patients, 
they  had  absolutely  no  knowledge  of  the  subject.  The  people  generally 
are  very  conrteoas  in  their  manners  and  amiable  to  a  degree.  They 
are  scrupnionsly  neat  in  their  persons  and  dress. 

The  whole  population,  judging  from  those  I  met,  is  an  nncommonty 
intelligent  one.  It  was  tbe  exception  to  find  an  adult  who  was  unable 
to  read  and  write,  and  In  waliiiug  about  the  island  I  several  times  saw 
children,  with  books  and  slates,  standing  by  their  elders  and  saying 
lessons  to  them,  fiducation  is  encouraged  by  the  Bogota  Government, 
and  a  schoolmaster  is  paid  from  the  public  funds.  A  strong  religions 
sentiment  seemed  to  pervade  all  classes,  many  of  them  being  members 
of  The  Baptist  Church,  of  which  there  are  two  in  the  island.  The  mar- 
riage ceremony  must  bo  performed  by  a  magistrate,  and,  as  a  rule, 
is  afterward  also  solemnized  by  a  minister.  A  number  of  people  live  along 
tbe  shores  of  the  harbor,  and  though  without  any  sharply  defined 
bonndaries,  this  settlement  has  been  named  Isabel. 

Upon  the  arrival  of  the  ship  at  Isabel  I  learned  &om  some  natives 
who  came  on  board  that  a  number  of  people  in  the  island  were  greatly 
in  need  of  medical  attention.  The  next  morning  I  went  on  shore  and 
had  a  conversatiou  with  a  Mr.  Archibald,  the  leading  merchant  of  the 
island,  who  corroborated  the  statement.  I  proposed  to  him  to  have  a 
room  fixed  np  for  me  as  an  olBoe  at  some  convenient  place,  and  told 
him  if  he  would  do  so  I  would  come  in  at  certain  boors  every  day 
during  the  stay  of  the  Albatross  in  port  and  do  what  I  conld  for  the 
people.  To  this  he  readily  assented,  and  immediately  began  to  fit  up 
in  bis  own  house  a  large,  well  lighted  and  ventilated  apartment  for 
an  office ;  he  also  sent  out  word  to  various  parts  of  the  island  by  peo- 
ple who  came  in  during  tbe  day  to  make  purchases  that  I  would  be 
at  his  place  every  morning.  I  was  met  at  the  outset  by  a  difficulty 
in  the  great  scarcity  of  medicines  in  the  i^and  and  the  entire  ab- 
sence of  even  the  simplest  snrgical  appliances.  Two  merchants  in  the 
town  kept  for  sale  a  few  medicines,  but  their  stock  in  trade  was  very 
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small,  and  coneisted  priocipally  of  patent  purgative  pieparationtj :  a 
email  quantity  of  qainine  and  tincture  of  the  chloride  of  iron  was  fnuud. 
'  Id  this  diletuma  tlie  medical  and  sorgical  outfit  of  the  Albatrons  was 
drann  od  aa  far  as  stores  could  be  spared.  I  was  told  that  no  physi- 
eian  had  ever  resided  in  the  island,  and  that  sometimes  the  people,  when 
very  much  in  need  of  protessional  advice,  go  uplo  Saint  Andrews,  or  even 
to  Colon ;  bnt  only  a  few  oitn  afford  to  do  this,  as  the  trading  schooners 
charge  heavily  for  a  passage.  The  island  seems  to  have  been  singularly 
free  from  epidemics  of  all  kinds.  No  vaccination  has  been  pract  eed  for 
years,  and  yet  there  has  not  been  a  single  ca«e  of  variola  introdnced, 
notwithstanding  the  commercial  relations  existing  with  Colon,  where 
the  disease  is  not  at  all  nncommon.  I  urged  upon  several  of  thera  the 
importance  of  vaccination,  for  should  the  disease  ever  once  get  a  foothold 
its  ravages  wonld  be  great.  Unfortunately  the  Albatross  was  witliottt 
virus  at  the  time,  otherwise  I  would  have  been  allowed  to  vaccinate 
many.  It  may  be  that  they  are  protected  to  some  extent  against  vari- 
ola and  yellow  fever  by  the  negro  element  running  through  many  of 
I  hem. 

This  island  presents  an  excellent  Held  for  professional  work  fiH-  well 
qualified  medical  missionaries,  or  for  a  young  practitioner,  who,  during 
a  residence  here  for  a  year  or  two,  wonid  gain  a  far  more  extensive  i»e'r- 
sonal  experience  than  he  could,  as  a  rule,  ho[>e  to  gain  at  home  in  a  much 
greater  length  of  time.  The  place  is  easily  reached,  at  ft«qaent  inter- 
vals, by  trading  schooners  from  Colon. 

The  following  enumeration  of  diseases  will  give  an  idea  of  the  nature 
of  the  cases  which  I  saw  during  my  visit  to  this  interesting  island: 
Febris  intermittens  and  remittens,  adynamia,  diabetes,  lumbago,  rheu- 
matismnsfarticnlar  and  muscular),  aniemia,  seuectus, epilepsia,  hysteria, 
neuralgia  (facial  and  intercostal),  oataracta,  conjunctivitis,  ptrygium, 
hyx>ertrophia  cordis,  palpitatio,  asthma  (catarrhns,  bronchial,  and  nasal, 
acute  and  chronic),  phthisis,  plenritis  (with  punUent  effusion),  ascitee, 
eongestio  hepatis,  oonstipatio  (acute  and  chronic),  fistula  in  ano,  pro- 
lapus  ani,  splenitis  (acnte) ;  also  one  case  of  chronic  enlargement  of 
spleen,  vermes  (lambricoids,  common),  gonorrhoea,  phymosis,  necrosis 
(of  ribs  and  of  bones  of  foot  and  leg),  eczema,  ulcers  (leg  and  foot),  rul- 
nos  laceratum  (almost  entire  scalp  had  been  torn  from  head  by  ma- 
chinery of  a  sugar-mill),  ammorrhoea,  menorrbagia,  prolapsus  nteri, 
laeerati  cervix  uteri,  ante  and  retro  fiexures  of  uterus,  ovarian  tumor, 
lucorrhoea  (very  common).  The  amount  of  venereal  disease  in  Uie 
island  is  very  small,  only  three  cases  in  all  being  seen,  and  these  were 
in  men  who  had  contracted  the  disease  elsewhere. 

Fish  Commission  Steamer  Albatross, 

Key  West,  Fla.,  April  16,  1884. 
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aOl^TBeATKlEnT  OF  THE  CASEI^A-HHLLKB  VBEBMOMBTEB. 

Bj  LOUIS  P.  CASELLA. 

[From  ft  letter  to  Prof.  S.  F.  Baiid.] 

1  regret  to  learn  the  difficulties  you  describe  in  connection  with  some 
of  my  tbermometerB.  1  incline  to  helieve  tbat  I  could  correct  moijt  of 
the  thermometors  you  miiy  have  which  are  not  broken,  and  will  be  uioet 
glad  to  do  all  in  my  power,  if  you  will  let  me  have  them,  t«lling  your 
assistant  to  pack  them  carefully  so  as  to  prevent  tbeir  being  further 
disarranged. 

The  uanal  precaation  against  disarrangement  in  the  first  iuatance  is 
that  they  shonld  not  be  kept  lying  flat;  that  when  sunt  fi^m  place  to 
place  the  indices  should  be  lifted  well  up  from  the  mercury.  If  by 
chance  a  siuall  portion  of  mercury  gets  over  the  bottom  of  the  index, 
hold  it  flat  and  use  the  magnet  to  draw  it  slowly  up.  With  the  bead 
quite  raised,  tap  it  smartly  ou  the  palm  of  the  hand,  the  portions  of 
mercury  become  detached  and  fiill  down  to  the  main  column.  Warm 
the  surface  freely  before  the  fire,  then  hang  np ;  tbey  thus  become 
united. 

As  these  are  the  only  thermometers  that  register  the  maximum  and 
minimum  temperature  they  were  adopted  with  my  arrangement,  and 
have  thus  shown  the  temperature  of  all  deptbs  of  the  sea  in  a  way  that 
has  not  yet  been  contradicted,  though  I  regret  this  tendency  to  disar- 
rangement which  I  have  iKknowlcdged  from  the  first.  Should  you  send 
yours  for  repair,  I  propose  adopting  an  arrangement  of  case  that  wilt,  I 
hope,  enable  me  to  employ  an  easier  kind  of  index.  This  I  will  try  to 
have  ready  so  as  to  apply  to  yours  or  to  part  of  them  when  they  come. 

]47  HoLBOBN,  LoNDGiT,  B.  0.,  May  21, 1884 


a09.-^ATOHlNe  BI.ACKFI8H  AND  SPANISH  HACKBBKL. 

Br  R.  E.  EABLL. 

[From  letters  to  Prof.  S.  F.  Baird.  ] 

This  morning,  while  at  the  fish- wharves,  I  discovered  that  nearly  all  of 
the  blackfish  {Centropristis  atrarius)  were  thoroughly  ripe,  and  eggs 
would  mn  from  fully  50  per  cent  of  the  females  in  handling.  I  took  a 
number  of  thousand  and  impregnated  them.  They  sink  readily  in  salt 
water,  and  have  a  diameter  of  ^  of  an  inch.  I  saved  some  in  alcohol 
and  glycerine.  Many  of  the  other  species  are  well  advanced  and  will 
spawn  in  two  or  three  weeks  at  most.  I  shall  try  to  get  a  full  series  of 
ovaries  in  alcohol  for  future  examination. 

Chablebton,  S.  C,  March  25, 1880. 
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I  ha\'e  spent  a  week  with  Colonel  McDonald  at  Kew  Point,  on  Mob- 
jack  liuy,  wbere  we  have  been  engaged  in  collecting  Bpecimene  and  sta- 
tistics of  the  extensive  pound  fisheries  of  that  locality.  VTe  found 
sureial  species  ripe  or  nearly  so ;  among  them  were  a  namber  of  impor- 
tant food-flubes,  including  the  Spanish  mackerel  [Gpbium  maevlatum)  and 
porgj"  (Ephippus  faber).  These  have  free  sinking  eggs  abont  ^  of  an 
inch  iu  diameter.  The  Spanish  mackerel  are  next  to  the  shad  the  most 
important  species  in  the  locality ;  they  are  jnst  beginning  to  spawn,  and 
the  height  of  the  season  will  probably  not  occur  before  the  Ist  of  July. 
We  secured  Beveral  tfaonsand  eggs  of  the  porgy  and  kept  them  UDtil 
well  advanced,  but  could  not  remain  long  enough  to  hatch  them  out. 

NOEFOLK,  VA.,  JWM  6,  1880. 

Spanish  mackerel  have  been  taken  in  fair  numbers  in  this  vicinity 
for  two  weeks.  I  cannot  yet  report  anything  definite,  but  will  write  iu 
detail  soon.  May  be  obliged  to  go  further  down  the  sound  before  I 
can  gather  satisfactory  information. 

Cbispibld,  Md.,  June  24,  1880. 

The  work  in  hatching  of  mackerel  at  Crisfleld  has  been  a  great  sac- 
cess  and  I  have  hatched  out  fully  half  a  million  young  mackerel.  The 
course  will  probably  not  answer  for  the  work,  but  I  have  an  impression 
that  a  very  simple  and  inexpensive  apparatus  can  be  constructed  and 
niatle  to  answer  admirably.  The  spawning  season  has  hardly  arrived, 
but  most  of  the  fish  are  well  matured. 

I  nm  now  on  my  way  down  the  bay  to  examine  the  lower  pounds  with 
a  view  to  enlisting  the  sympathies  of  the  fishermen  in  the  work  in  case 
you  should  decide  to  begin  batching  mackerel,  and  also  to  gather  addi- 
tional data  about  this  and  other  species. 

On  boabd  steajueb  Helen,  July  1, 1880. 

The  outlook  for  extensive  work  in  the  artifloial  propagataon  of  the 
Spanish  mackerel  is  excellent,  and  Cherrystone,  an  excellent  harbor  on 
the  eastern^hore  of  Virginia,  is  the  most  desirable  location.  The  pound 
owners  in  that  locality  are  thoroughly  interested  in  the  matter,  and 
offer  not  only  to  fhrnish  all  the  eggs  needed  free  of  charge,  bot  also  to 
assist  in  the  work  as  much  as  possible.  I  am  fully  convinced  that  a 
station  located  at  Cherrystone,  with  the  necessary  apparatus,  could 
easily  hatch  out  a  hundred  million  young  mackerel  by  the  1st  of  Sep- 
tember. The  eggs  are  unusually  hardy  and  batch  in  from  18  to  20 
hours.  The  Ferguson  bucket  could  be  made  to  answer  in  the  work, 
but  by  far  the  best  iipparatns  wonld,  I  think,  be  the  Clark  hatching 
trough  as  modified  for  the  cod  work. 

I  send  you  by  to-night's  express  a  bottle  of  young  mackerel  hatched 
at  Crisfleld,  Md.,  Jnne  30,  and  have  quite  a  qnantity  of  them  here. 

WASHtNGTOM,  D.  C,  July  8, 1880. 
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Vol.  IT,  IVo.  97.      Washinnrton,  D.  C.     Sept.  33,  1 884. 


Br  BENJAninr  F.  PEIXOTTO,  r.  S.  consul  at  Lyons. 

[From  BepOTta  of  the  Consnls  of  the  Uuited  States  on  the  Connnenw,  MaunfactDTM^ 
&o.,  of  tbeii  CoBsnUr  Diitiiots,  pp.  S&(Mi6I,  inalu*iTe.J 

1. — FiBHEBIES  OF  FbANCF.. 

Id  my  diapatoh  No.  281,  of  December  9,  1882, 1  gave  some  acconat 
of  the  sea-flslieries  of  France  for  1881.*  I  have  now  the  pleasure  to  re- 
port some  additional  facta  relating  to  the  fisheries  of  1682, 

Boats  and  pishbbjien. — During  the  year  1882  the  French  llBherie» 
employed  22,891  boats,  of  an  aggregate  tonnage  of  156,287,  while  136,- 
799  )kersons  were  engaged  in  fishing. 

Value. — The  value  of  the  prodact  caoght  amounted  to  (17,911,878^ 
representing  an  increase  over  the  prodact  of- 1881  of  more  than  $1,930,- 
000.    All  the  branches  of  fishing  were  not  equally  fovored. 

Hebbing. — The  catch  of  herring,  for  example,  which  furnishes  no- 
small  part  of  the  little  ports  of  the  tTormandy  coast  hova  Donkirk  to 
Havre,  suffered  seriously  from  bad  weather,  a  portion  of  the  fishing 
fleet  being  dispersed  by  the  tempests.  The  yield  from  the  herring 
flsheriea  reached  only  66,250,000  pounds,  against  87,750^000  pounds,  the 
oaptore  of  ISSl,  while  the  merchantable  value  fell  from  #1,737,000  in 
1881  to  $1,147,500  in  1882. 

God. — The  eod-fiaheries  were  better ;  166  boats  left  for  Newfound- 
land at  the  commencement  of  the  season,  with  an  equipment  of  6,165 
men.  They  returned  with  over  40,000,000  pounds  of  fish,  which  broaght 
$1,679,679.  In  1381  they  oaptoied  39,600,000  pounds,  which  sold  for 
$1,505,400. 

To  Iceland,  where  the  cod  is  also  found,  211  boats,  with  3.608  fisher- 
men, were  sent.  Their  capture  amounted  to  27,000,000  pounds,  against 
about  22,000,000  pounds  during' the  previous  year,  which  realized  $2,- 
896,000. 

SABDINE-FISHEBIES. 

Coasting  fishing  is  followed  by  those  who  have  bnt  slight  resources^ 
and  who  are  unable  to  form  connections  with  commission  and  forward- 
ing capitalists.  These  fishermen  are  aided  by  their  wives  and  children. 
Sardines  form  the  principal,  if  not  exclusive,  object  of  their  search. 
For  several  years  they  have  been  compelled  to  abandon  their  usual  fish- 
ing grounds  and  have  recourse  to  the  open  sea.    Their  boata  not  being 

*  PnblUbed  in  Cotunlar  Beporta,  No.  27. 
BnlL  U.  8.  F.  0.,  84 27  .-,  , 
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eqaal  to  this  enterprise,  tbe  Oovemment  has  come  to  their  assiatance 
for  the  coDBtmctioD  of  the  proper  vessels.  At  several  points,  and 
notably  at  Croisie,  a  large  number  of  flsbermea  have  ve-ssels  of  30  to 
25  tons,  with  which  they  explore  the  deei>er  sea.  The  past  year,  how- 
ever, tbe  fisb  again  approached  tbe  shores,  eoabliug  the  small  boats  to 
make  considerable  capture  and  of  large  size. 

As  a  whole,  the  sardine-fisheries  for  1882  were  excellent ;  512,000,000 
sardines  were  caaght,  selling  for  (3,088,000,  an  increase  of  considerably 
over  a  million  dollars  from  1881.  It  is  said,  however,  that  no  dependence 
can  be  placed  npon  tbe  continaance  of  sach  good  lack,  and  boats  of 
proper  and  sufficient  capacity  moat  be  built  to  explore  the  open  sea. 

Coasting  fishing  was  not  less  prosperous  for  other  varieties.  Over 
119,000,000  pounds  of  varied  sorts  of  fish,  valued  at  97,500,000,  wer« 
taken.  In  fact,  it  is  this  product  which  furnishes  the  general  markets 
and  supplies  the  popular  demand. 

ABTIFIOIAL  0Y8TBB  BEDS. 

Special  mention  most  be  made  of  oysters,  the  commerce  in  which,  re- 
ferred to  in  my  report  before  mentioned,  has  continaed  to  largely  in- 
crease. In  1881,  tbongb  the  yield  was  greater  (374,985,770  oysters),  tbe 
price  obtained  was  but  (397,918,  whereas  with  the  product  last  year 
of  only  155,761,399  the  sum  of  $444,514  was  realized. 

Tbe  industry  of  artificial  rearing  of  oysters  continaea  prosperons. 
Tbe  parks  produce  largely  and  yield  good  profits.  Tbe  qnarter  of  Teste 
alone  famished  for  consnmption  from  tbe  Ist  Septemper,  1881,  to  tbe 
15tb  Jane,  1882,  upwards  of  268,000,000  oystexs  reared  in  these  beds. 

The  total  shellfish  product  of  1882  amounted  to  372,841,830,  bringing 
(310,471.  It  will  be  seen  tbat  it  is  the  artificial  culture  whi<di  almost 
exclusively  supplies  tbe  market. 

There  are  at  present  45,464  oyster  parks  in  France,  established  oa 
public  lands,  and  paying  the  Government  a  trifling  rental.  These 
parks,  or  beds,  occupy  over  46,000  persona,  of  whom  16,317  are  seamen 
exempt  from  taxation.  They  cover  au  area  of  over  29,000  acres,  and 
every  year  on  average  of  725  acres  are  developed.  It  is  an  industry 
which  requires  tittle  capital,  and,  properly  understood,  yields  regolar 
and  certain  profit 

2.— Fisheries  of  Algbbu. 

Tbe  foregoiog  remarks  relate  to  France,  properly  speaking.  Her 
colonies,  and  particularly  Algeria,  should  not  be  overlooked  in  taking 
account  of  her  fisheries.  For  the  first  time,  this  year  the  Government 
has  made  a  report  on  the  Algerian  fisheries,  from  which  I  deem  it  of 
interest  to  present  the  following  interesting  features : 

Of  fishermen,  4,910,  monnting  1,044  boats,  were  engaged  in  the  Alge- 
rian fisheries  in  1882.  Tbe  value  of  the  fish  caught  amounted  to 
(784,148,  consisting  principally  of  mackerel,  tbon,  allaohes,  sardines, 
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and  anchovies.  Scarcely  aoy  massels  or  oysters  were  taken,  bat  sbell- 
fisb  abooDd  plentifully.    The  total  capture  exceeded  11,000,000  poonda. 

As  a  general  rule,  the  coast  of  Algeria  yields  abundance  of  flsb. 
Fishing  is  partionlarly  good  in  the  Oulf  of  Or&n  and  Arzew,  but  fh)m 
these  points  to  Castiglione,  a  distance  of  over  1,200  miles,  fishing  is 
little  followed,  for  the  lack  of  a  market  along  the  sea-coast. 

Algiers  and  its  neighborhood  is  a  very  important  center  for  fish;  so 
is  the  Bay  of  Gallo  and  the  town  of  Phillippeville.  At  Bone  and  La 
Calle  there  is  less  animation,  but  sedentary  species  are  here  canght 
which  are  not  found  elsewhere.  Coral-fishing  is  special  to  Algeria, 
40,000  to  45,0010  pounds  of  coral  being  the  annaal  product.  La  Calle  is 
the  central  point  of  this  indnstry,  occupying  yearly  160  boats  and  from 
1,200  to  1,300  men.  The  coral  yield  of  1882  represented  a  value  of 
$190,000. 

Coral  is  obtained  by  means  of  a  wooden  apparatus  in  the  shape  of  a 
cross,  having  in  its  center  a  leaden  slug  or  stone  for  ballast.  Xets,  the 
meshes  of  which  are  loose,  are  hung  on  the  bars  of  the  cross  and  dragged 
at  the  bottom  of  the  sea  and  among  the  nooks  and  crevices  of  the 
rocks.  These  nets,  winding  aboat  the  coraliue  plant,  break  op  or  off  its 
branches,  which  adhere  to  the  meshes.  The  apparatus  ia  drawn  ap  by 
the  fishermaa  whenever  he  thinks  it  sufficiently  laden.  There  is  also  a 
net  provided  with  large  iron  nails,  having  thus  great  force,  to  break 
the  coral,  but  this  apparatus  is  prohibited.  The  aeaphandre,  or  cork 
Jacket,  is  used  only  in  exceptional  cases.  Algerian  fisheries  would  no 
doubt  become  more  productive  if  greater  facilities  were  afforded  for 
commanication  with  the  interior. 

I  cannot  close  without  again  urging  the  importance  of  encouraging 
onr  home  fisheries.  It  is  an  industry  of  twofold  importance.  It  is  fol- 
lowed by  a  class  of  brave  and  hardy  men,  from  which,  as  in  other 
countries,  may  be  recruited  our  best  sailors.  In  the  near  fbture,  when 
our  merchant  marine  will  once  more  assume  the  importance  it  possessed 
before  the  lat«  war,  this  class  may  give  us  the  force  we  shall  then  re* 
qnire,  and  American  sailors  sail  American  ships  once  more. 

United  States  Consvlatb,  Ltons,  October  24, 1883. 


aa4_DlSCCHS10N  AT  TOB  I»SH8»BN  OONFBBBIVCK  IN  18S3,  OF  THB 
KINDS  OF    MSB   BOOS   TO   BB     OBTAINED    FBOH   THB     VNITBD 

STATES. 

In  general  the  conference  agreed  that  the  experiments  in  acdimatjz* 
iog  American  fish  have  been  accompanied  by  many  valuable  results. 

Mr.  Haack  and  Mr.  Sehuster  did  not  strongly  fbvor  the  California 
salmon  {StUao  guinnat),  because  experience  hod  taught  tbem  that  at 

*  Die  FUeierriamfertnt  in  Dretim  1883.  B.  Eiii/Ukritiig  autUitdimihtr  Fi$ekartm. 
From  the  Bayarit<Ae  FitiAtrei-Z»U»ng,  vol.  ix,  No.  13,  Hnnioh,  Afay  16,  1B81,  Tdtiu- 
lated  from  the  German  by  HmtinAW  Jacobsom. 
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tbe  time  of  seznol  matarity  this  flsh  bad  not  proved  bardy,  and  be«aase 
tbey  also  tbongbt  tbat  its  meat  did  not  bare  as  delicate  a  flavor  astbat 
of  other  epeclee  of  salmon.  Dr.  Staadinger  stated  tbat  in  the  region  of 
the  Banabe,  wbeTe  the  inigratory  aalftion  (Sahuo  talar)  is  not  found, 
there  were  many  vbo  desired  to  see  tbe  California  salmon  introduced. 

No  specif  desire  was  expressed  fbr  American  lake  tront,  bat  Dr. 
'Standing:er  suggested,  and  was  in  this  nnanimously  supported  by  the 
conference,  tbat,  considering  the  great  vatne  of  the  Americtin  wbitefisb 
(Coregonua  albus),  and  tbe  favorable  results  of  hatching  ezperimeuts, 
more  eggs  of  this  fish  should  be  imported,  particularly  with  tbe  view 
to  continuing  tbe  experiments  which  bad  so  far  proved  successfbl,  and 
which  could  be  called  tboroogbly  successful  only  if  continued  on  a  large 
scale.  It  is  diesirable  to  well  stock  snoh  alpine  lakes  as  the  Walcben 
Lake,  Ammer  Lake,  &c.,  with  this  species. 

As  regards  tbe  American  brook  trout  (Salmo  [Salvelinua]  Jimtinalit) 
Ton  Belir  stated  tbat  quite  a  quantity  of  eggs  of  this  fl»h  bad  already- 
been  produced  in  Germany,  and  tbat  he  would  see  to  tbeir  proper  dis- 
tribution. Dr.  Standinger  thonght  tbat  tbe  Salvelinws  /onttiuilis  would 
certainly  flourish  in  the  brooks  of  tbe  alpine  and  subalpine  regions. 
In  these  regions  no  troat  are  fonnd,  and  for  this  very  reason  people 
took  great  interest  in  seeing  tbe  Salvelinusfontinalia  acclimatized.  For 
this  purpose  Dr.  Staudinger,  supported  by  Mr.  Schuster,  considered  it 
very  desirable  to  continue  tbe  importation  of  tbe  eggs  of  this  fisb  from 
America.  Tbe  conference  approved  and  recojnmeuded  that  tbe  eggs 
Hhould  be  furnished,  especially  to  those  hatching  establishments  where 
successful  attempts  hod  already  been  made  to  raise  the  Salvelinvs /on- 
Unalig. 

l&IessrB.  Haack  and  Schuster  wnnnly  advocated  the  importation  of 
eggs  6t  tbe  rainbow  trout  (Siilmo  irideua).  Mr.  Haack  considered  this 
species  of  fish  tbe  most  valuable  and  promising  of  all  tbe  fish  intro- 
duced ftvm  America.  Mr.  Schuster  also  stated  tbat  the  eggs  and  flsb 
of  this  species  are  particnthrly  valuable,  although  he  was  not  quite  so 
enthusiastic  on  tbe  subject  as  Mr.  Haack.  The  conference  recom- 
mended to  acqnirb  as  many  eggs  of  tbe  rainbow  trout  as  possible,  and 
to  carefhlly  distribute  them. 

As  regards.tbe  American  landlocked  salmon  it  seemed  to  be  the  pre- 
vailing opinion  tbat  fbr  tbe  present  no  more  eggs  sboald  be  asked  for. 
It  was  thought  that  this  flsb  would  ofl^r  no  greater  advantage  tbui  our 
own  Oerman  lake-trout,  and  it  was  not  deemed  desirable  to  mix  too 
many  species  of  closely  related  flsb. . 

The  importation  of  eggs  of  Trutta  ear^  from  Garda  Lake,  in  Italy, 
did  not  meet  with  Cavor.  On  motion  of  Mr.  Standinger,  however, 
20,000  to  30,000  more  eggs  may  be  obtained  for  Ammer  Lake,  wliit^ 
seems  well  adapted  to  it. 

Munich,  May  16, 1884 
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SMM^HOTBS  OK  TBS  DBCBBASB  OF  IiOBSTBIM. 

Br  KICHABD  RATHBCIV. 

[A  paper  read  before  the  American  Fisbcaltu*!  AiBOciation.] 

One  of  the  most  important  of  our  sea-coast  fisheries  is  that  afforded 
by  the  American  lobster,  the  Homarus  americanue  of  naturalists.  This 
interestitig  crustacean,  the  largest  of  its  kind  in  North  American  waters, 
ranges  fVom  Labrador  in  the  north  to  Uelalware  in  the  south,  bat  is 
most  abundant  and  most  songbt  for  along  "Sew  England  and  the  south- 
emmost  of  the  British  coast  provinces. 

Its  great  abuudnnce  and  rare  flavor  are  Dot  nnf^qaently  mentioned 
in  the  early  annals  of  New  England,  and  it  probably  formed  an  important 
element  in  the  food  supply  of  the  sea  coast  inhabitants  of  colonial  timeS' 
As  a  separate  and  distiuct  industry,  however,  the  lobeter-fishery  does 
not  date  back  much,  if  any,  beyond  the  beginning  of  the  present  centnry, 
and  it  appears  to  have  been  first  developed  on  the  Massachusetts  coast, 
in  the  region  of  Cape  Cod  and  Boston,  although  some  fishing  was  done 
as  etirly  as  1810  among  the  Elizabeth  Islands  and  on  the  coast  of  Con- 
necticut. Strangely  enough,  this  industry  was  not  extended  to  the 
coast  of  Maine,  where  it  subsequently  attained  its  greatest  proportions, 
until  about  1840.  Couceniiug  the  history  of  this  nuique  fishery  but  few 
authentic  records  of  any  kind  exist,  nor  was  any  attempt  ever  made  to 
estimate  its  extent  and  value  prior  to  the  census  investigations  of  1880- 
We  are,  therefore,  left  without  much  reliable  data  for  comparing  its  past 
and  present  conditions,  and  for  solving  the  many  problems  which  now, 
In  the  minds  of  many,  seem  to  threaten  its  continued  prosperity. 

The  great  question  at  issue,  and  one  which  demands  the  earnest  atten- 
tion of  every  lobster  flsliermau  and  dealer,  is  whether  lobsters  are  de- 
creasing in  abundance  and  will  eventoally  become  rare  and  difficult  to 
obtain,  or  whether  they  are  still  as  plentiful  as  ever  and  show  no  indi- 
cations of  approaching  extinction.  While  we  hope  for  the  latter,  we  are 
forced  to  acknowledge  that  a  carefnl  study  of  all  the  materials  at  our 
command  inclines  us  to  the  belief  that  the  abundance  of  lobsters  has 
\ery  perceptibly  diminished  within  comparatively  recent  times,  and  that, 
unless  some  active  measures  are  institated  to  prevent  continued  decrease 
in  the  future,  a  great  and  irreparable  injury  to  the  fishery  will  ensue. 

Although,  as  we  have  just  said,  the  lobster-fishery  is  without  a  care- 
fully recorded  history,  we  have  been  enabled,  through  the  assistance  of 
many  intelligent  fishermen  and  dealers,  some  of  whom  have  shown  them- 
selves to  be  very  capable  observers,  to  trace  back  the  conditions  of  the 
fishery  through  a  number  of  years.  The  results  so  obtained  have  been 
embodied  in  a  report  prepared  for  publication  by  the  United  States  Fish 
Commission.  It  has  been  suggested  that  a  short  statement  of  some  of 
the  facts  bearing  upon  the  supposed  decrease  might  be  of  interest  to  the 
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members  of  tliis  associatioD,  and  it  is  for  that  purpose  that  the  following 
brief  notes  hare  been  prepared: 

Concerning  the  distribution  of  lobsters,  it  may  be  stated  that  a  few 
stray  individuals  have  been  occasionally  recorded  from  the  extreme 
nortbenstem  corner  of  Virginia,  bot  tlie  Delaware  Breakwater  may  more 
properly  be  regarded  as  the  sonthern  limit  of  their  range.  On  the  yew 
Jersey  coast  tbey  ^re  somewhat  more  abundant,  and  give  rise  to  a  lim- 
ited fishery  in  the  neighborhood  of  Atlantic  City  and  Long  Branch. 
Though  formerly  quite  plentiful  and  extensively  fished  for  in  New  York 
Bay  and  Hell  Gate,  they  are  now  nearly  exterminated  from  that  region, 
due  to  ovei'fishing  combined  with  the  pollution  of  the  waters  by  the 
refuse  ttoxa  large  factories.  Along  the  Connecticut  shores  they  are 
moderately  common,  while  at  the  eastern  end  of  Loug  Island  and  in  the 
region  of  Block  Island,  the  outer  Elizabeth  Islands,  and  Martha's  Vine- 
yard they  afi'ord  a  very  profitable  industry. 

The  entire  coast  line  of  Massachusetts  abounds  in  lobsters  wherever 
thechaiacterof  the  bottom  is  suited  to  tbem;  but  overfishiog  has  nearly 
depleted  some  of  the  shallow-water  areas  which  were  once  prolific,  as  at 
ProvincetowD.  The  sandy  shores  of  Xew  Hampshire  furnish  only  a 
moderate  supply,  but  on  the  Maine  coast  they  are  much  more  abnudaat 
than  Miywhere  to  the  southward,  and  the  yearly  fishery  greatly  exceeds 
in  quantity  and  value  those  of  ail  the  other  States  combined.  This 
State  is,  in  &ct,  the  main  source  of  supply  for  all  the  principal  markets 
of  the  United  States.  Contrary  to  the  belief  of  many  persons,  the  lob- 
ster is  not  a  i^^igratory  animal  in  the  common  acceptation  of  tbat  term 
as  applied  to  flsh'^s.  On  the  approach  of  cold  weather  it  leaves  the 
shallow  areas  near  shore  and  retreats  into  somewhat  deeper  water, 
where  the  temperature  remains  milder  and  more  uniform  during  the 
winter.  As  the  spring  advances  it  returns  to  its  summer  haunts.  These 
spring  and  fall  migrations  vary  as  to  time  and  extent  on  different  por- 
tions of  the  coast,  occurring  earlier  in  the  spring  and  later  in  the  fall  at 
the  south  than  at  the  north.  During  the  summer  they  often  approach 
very  close  to  the  beaches,  and  in  some  favorable  localities,  e6|»ecially  on 
the  coast  of  Maine,  the  traps  set  for  their  capture  become  patrially  un- 
covered at  low  water.  The  more  usual  depths  for  the  summer  fishery 
are,  however,  those  of  a  few  fathoms.  The  winter  grounds  are  in  depths 
of  twenty  to  fifty  or  sixty  fathoms,  and  generally  not  iiir  from  those  of 
the  summer,  especially  in  regions  where  the  water  deepens  rapidly. 

In  so  far  as  it  has  been  possible  to  make  the  observations,  it  is  sup- 
posed that  the  different  schools  of  lobsters,  if  we  can  so  define  them,  r.-- 
turu  to  about  the  same  shallow  places  every  spring,  and  do  not  journey 
northward  or  southward  along  the  coast  to  auy  very  great  extent,  al- 
though there  may  be  a  gradual  interchange  of  ground  in  the  course  of 
time.  If  this  supposition  be  correct,  as  ap)>ears  most  natural,  and  there 
are  many  facts  to  substantiate  it,  each  t>eographical  region  is  more  or 
less  independent  of  all  others,  and  not  influenced  by  large  and  Ireqnent 
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migrations  fh>iii  them.  This  division  into  distinct  schools,  and  defined 
geographical  regions,  while  an  arbitrary  one,  not  etrictly  existing  iu 
nature,  serves  to  simplify  the  argnment  which  we  desire  to  malie,  and 
wbicli  is  to  this  effect :  That  continued  overfishing  in  any  one  region 
will  tend  to  eventually  reduce  the  stock  of  lobsters  in  that  region,  with- 
out the  hope  of  its  being  replenished  by  early  accessious  from  ueigl) bor- 
ing regionti,  and  that  the  almost  total  depletion  of  1  hut  region  is,  there- 
fore, quite  within  the  bounds  of  possibility.  This  is  not  the  case  with 
such  truly  migratory  fishes  as  the  mackerel,  meuhaden,  and  herring^ 
and  the  laws  which  govern  the  movements  of  the  latter  cannot  be  applied 
to  the  lobster.  In  support  of  this  proposition  there  are  several  well- 
authenticated  instances  of  the  almost  entire  extinction  of  lobsters  in 
what  were  formerly  regarded  as  exceedingly  rich  regions,  and  since 
lobster  fishing  has  been  more  or  less  abandoned  in  those  regions,  the 
abundance  of  lobsters  has  never  perceptibly  increased. 

Another  strong  proof  of  the  continued  decrease  in  abundance  of  lob- 
sters has  been  the  gradual  decrease  in  the  average  size  of  those  brooght 
to  market.  It  is  not  rational  to  suppose  that  lobsters  grow  less  rapidly 
DOW  than  in  former  years,  or  have  in  any  way  become  dwarfed  in  size. 
On  the  contrary,  it  has  been  overfishing,  restricted  by  legislation  which 
protects  the  young,  and  inflnenced  by  the  higher  prices  paid  for  the 
larger  individuals  in  the  fish  markets  which  has  caused  the  greater  dim- 
iuution  in  the  supply  of  large  lobsters.  -Astrict  observance  of  existing 
laws  may  prevent  the  total  extinction  of  the  species,  but  it  cannot  main- 
tain the  average  size  of  those  taken  for  market  much,  if  any,  above  the 
limit  presonbnd  by  those  laws.  This  limit  in  nearly  every  instance  is, 
moreover,  about  the  Size  of  the  young  female  just  beginning  to  spawn, 
and,  therefore,  with  absolutely  no  protection  for  the  spawning  female, 
excepting  in  the  close  season,  during  which  there  is  bat  little  spawning, 
it  is  doubtful  whether  existing  legislation  is  of  much  avail.  A  careful 
consideration  of  all  the  facts  available  certainly  indicates  that  a  marked 
decrease  in  the  size  of  lobsters  is  proof  of  an  equally  great,  if  not  a 
greater,  diminution  iu  the  supply. 

It  is  not  possible  within  the  scope  of  this  short  paper  to  strengthen 
our  conclusions  with  a  long  array  of  facts,  but  the  brief  statement  of 
some  of  our  evidence  must  here  suffice. 

One  of  the  best  illustrations  of  the  great  decrease  in  the  abundance 
of  lobsters  is  furnished  by  the  once  famous  fisbiug  grounds  of  Cape 
Cod.  The  lobster  fishery  was  first  started  iu  this  region  about  the  year 
1800,  by  Counecticnt  lobstermen,  who  carriecl  nearly  their  entire  catch 
to  New  York  city.  As  early  as  1812,  the  citizens  of  Provincetown  began 
to  entertain  fears  that  unless  some  restrictions  were  placed  upon  the 
fishery,  the  extermination  of  the  species  would  be  speedily  effected. 
Protective  laws  were  at  onoe  passed  by  the  legislature  of  Massachusetts, 
and  from  that  time  to  the  present  they  have  been  continued  in  one  form 
or  another,  but  all  without  avail  unless  it  may  have  beeu  to  somewhat 
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prolong  the  fishery  which  might  otherwise  have  been  mnch  earlier  de- 
Btroyed.  The  fighermea  of  ProTinoetowD  did  not  thema«lT«B  engage  in 
lobstering  aotil  abont  1845,  hnt  between  then  and  1860  the  fishery  was 
greatly  expanded  and  a  large  trade  started  with  K«w  York  city.  In 
foct  about  this  time  the  latter  market  received  nearly  its  entire  sapplies 
from  the  vicinity  of  Provincetown.  A  great  many  men  engaged  in  tiie 
fishery,  osing  the  old  style  of  hoop-net  pots  and  catching  from  100  to 
200  lobsters  each  every  night  These  were  prosperous  times,  and  yielded 
the  inhabitants  of  the  town  a  profitable  income.  The  carrying  smat^s 
obtained  large  fares  and  wer«  kept  bnsy.  Ko  marked  dimination  in  the 
enpply  was  noticed  nntil  about  186d,  since  whteb  date  there  has  been  a 
rapid  decrease  in  abundance  from  year  to  year,  obliging  the  lobstermeo 
to  resort  to  other  oecnpatioos  for  a  living.  In  1H80  there  were  only  eight 
men  engaged  in  lobstering,  and  although  they  used  the  most  improved 
appliances,  their  annnal  gross  earoings  were  only  aboat  $00  each. 

On  the  coast  of  Maine,  although  the  fishery  is  of  much  more  recent 
date,  it  has  ^ready  exhibited  many  nnfijrtnnate  chaogea,  and  in  nomer- 
oua  places  there  has  been  a  marked  decrease  in  the  average  size  of  in- 
dividuals caught.  The  shore  fisheries  have  also,  io  some  eases,  been 
well  nigh  exhausted,  and  the  fishermen  forced  to  resort  to  more  distant 
grounds.  When  the  fishery  first  began,  hoop-net  pots  were  in  general 
use,  but  soon  after  the  introduction  of  lath  pots  competition  caased 
them  to  be  universally  employed.  From  year  to  year  tbefisbenn^i  in- 
creased the  nnniber  of  pots  they  used,  and  the  cnstom  of  setting  them 
trawl  fashion  rapidly  came  into  vogue.  These  changes  were  due  to  the 
C(»mpetitiona  of  trade,  the  desire  to  obtain  larger  oatches  and  for  <m)b 
man  to  perform  the  work  of  two.  The  fishing  gronods  -were  strained  to 
their  utmost,  and  there  was  no  fear  oi  an  overstock,  as  the  canneries 
were  ready  to  buy  all  that  were  not  taken  by  the  market  smacks. 
More  recently  the  fishermen  have  begnn  to  return  to  the  old  method  of 
setting  their  iiots  singly,  aod  why  ?  Because  they  say  the  lobsters  aie 
more  scattered  over  the  bottom,  and  that  by  altering  the  position  of  the 
pots  every  time  they  are  set  they  fish  better.  Bat  why  shoald  they 
be  more  scattered  now  than  formerly  unless  they  are  more  scMoe  T  In 
18C4  lobsters  were  bo  abundant  at  Muscle  Bidges  that  three  mea  tending 
forty  to  fifty  pots  each  caught  all  the  count  lobsters  which  one  smack 
could  carry  to  market,  making  a  trip  onoe  in  eight  days.  In  1870  the 
same  smack  was  obliged  to  buy  the  entire  cateh  ot  fifteem  men  in  rader 
to  obtain  full  fores,  and  at  times  required  to  visit  other  loealitieB  to 
complete  the  load. 

Begarding  the  Booth  Bay  i«gi<H),  very  nearly  the  same  may  bet  said. 
As  late  as  1856  lobsters  were  very  abundant  about  the  isluids  of  Booth 
Bay  Harbor,  and  the  fishery  was  carried  oo  cfese  to  the  shore  in  slight 
depths  of  water.  The  seasou  lasted  about  six  months,  and  each  nan 
setting  fifty  pots  could  make  about  $500  during  the  season.  By  18fi9, 
the  number  of  fishmnen  having  increased,  howevra,  the  seoscm's  stock 
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vas  reduced  to  aboot  tl75  per  man,  aod  the  average  size  of  lobsters 
had  greatly  ditnioisbed.  This  caaeed  the  flsbermen  to  try  farther  oat 
&oni  shore,  and  the  fisher;  is  uow  mainly  carried  on  in  depths  of  26  to 
35  fathoms.  The  iacts  of  these  changes  were  famisbed  from  man; 
places  in  this  section  between  Cape  ijmall  Point  and  Pemaquid  Point 

The  canneries  have  aodonbtedly  largely  influenced  tbis  result  on  the 
mast  of  Maine,  as  all  sizes  of  lobsters  large  enough  to  pay  for  the 
baudling  are  cousamed,  and  the  ready  nuurket  thus  afforded  baa  temiited 
the  fishenneD  to  save  every  specimen  that  enters  their  trapn.  It  is  un> 
qnestionably  this  extensive  destruction  of  the  young  that  has  hastened 
the  decrease ;  bat  that  the  decrease  is  not  solely  dae  to  the  presence  of 
canneries  is  evidenced  by  the  stot«ments  we  have  already  made  re- 
garding other  sections  of  the  ooast. 

In  the  Saco  district,  although  tliere  are  no  canneries  located  aeare* 
than  Portland,  a  smack  trade  between  the  Ashing  grounds  and  the  can- 
neries to  the  eastward  has  recently  been  started,  and  several  witnesses 
have  testified  to  a  marked  falling  off  iu  the  proportionate  catch  since  it 
began.  The  average  catch  per  man  is  now  about  one-third  what  it  was 
twenty  years  ago,  and  while  in  1876  a  barrel  of  lobsters  averaged  65 
by  count,  an  average  of  80  lobsters  is  uow  required  to  fill  a  barrel. 

On  the  N'ew  Hampshire  coast  the  decrease  for  twenty  years  is  stated 
to  have  been  &om  50  to  75  per  cent. 

From  Bhode  Island  and  Connecticut  we  have  complaints  regarding  a 
decrease  in  abundance  and  size  of  lobsters  similar  to  those  already  noted 
&om  the  more  N'orthern  States;  but  the  statements  we  have  given 
constitute  but  a  small  pioportion  of  the  evidence  we  have  obtained. 

That  this  evidence  is  nnimpeacbable  as  to  a  general  and  lasting  de- 
crease we  would  not  now  affirm,  bat  to  oar  miiids  it  has  been  conclusive. 
To  press  a  definite  and  unfavorable  opinion,  however,  regarding  so  ex- 
tensive and  valuable  a  fishery  after  the  meager  returns  of  a  single  in- 
vestigation, eztendiug  throngb  only  one  or  two  years,  would  scarcely  be 
Justifiable,  bat  it  has  seemed  to  as  that  public  attention  should  be  uow 
attracted  to  the  subject,  as  it  appears  in  the  light  of  the  Tenth  Census. 

The  fishery  has  had  such  a  rapid  growth,  and  the  demands  upon  it 
liave  HO  exceeded  it«  capacity,  that  the  problem  of  weighing  evidence 
has  been  somewhat  difBcult.  The  total  catch  of  lobsters  has  increased 
iW>m  year  to  year,  but  so  has  the  number  of  fishermen  and  the  number 
of  traps  used  even  iu  greater  proportion,  and  the  grounds  have  been 
enlarged  until  they  now  covt-r  an  exceedingly  broad  area,  and  extend 
into  deeper  water  than  was  ever  dreamed  of  formerly  in  connection 
with  this  fishery.  The  decrease  in  the  average  catch  per  trap  and  man, 
in  the  yearly  earnings  and  in  the  average  size  of  lobsters,  has  kept 
pace  with  the  increase  in  the  fishery;  the  inshore  grounds  iu  many 
places  have  been  nearly  depleted,  and  iu  some  of  the  deei>er  areas  the 
lobsters  are  so  much  scattered  that  it  is  no  longer  profitable  to  set  the 
tvaps  in  trawls.    If  a  continnoos  and  rapid  decrease  should  be  proved, 
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what  can  be  done  to  stop  it  and  insure  tbe  fnturu  proBperity  of  th« 
Dstaeryt  The  task  of  remedjing  the  evil  will  be  much  more  diflScult 
thai)  the  proof  of  its  existence,  and  the  question  is  one  regarding  which 
we  have  ua  j'et  no  definite  ideas. 

Past  legislation  has  certainly  not  been  very  effective,  nor  can  aoy 
laws  avail  muQh  until  ttie  true  character  and  extent  of  the  evil  has 
been  determiued;  neither  are  laws  beneficial  unless  they  oan  be  en- 
forced; an  exceedingly  difficult  tusk  in  the  case  of  any  fishery. 

The  question  of  artificial  propagation  has  been  raised,  and  a  few  on- 
successful  attempts  have  already  been  made  to  carry  it  on.  But  the 
failures  have  not  been  without  cause,  as  we  do  not  yet  even  know  the 
rate  of  growth  of  lobsters,  or  whether  they  require  six  or  a  dozen  years 
to  attain  the  adult  size,  which  is  about  ten  or  eleven  inches.  Imme- 
diattily  after  hatching  they  swim  freely  about  at  the  surface  of  the 
water,  and  continue  their  erratic  ways  of  life  during  most  of  the  first 
sea.son,  alter  which  they  settle  down  upon  the  bottom  and  assume  their 
AituFo  habits. 

The  first  task,  therefore,  which  we  suggest  for  the  would-be  beo& 
foctor  of  the  lobster  fishery  is  a  most  thorough  investigation  of  all 
points  bearing  upon  the  natural  history  of  the  species,  upon  the  changes 
which  have  occurred  in  the  fishing  grounds,  and  upon  the  relations  of 
the  total  cat«h  for  each  section  to  the  number  of  fishermen  and  traps 
set,  and  the  average  size  of  the  lobsters  taken. 

With  the  census  returns,  soon  to  be  published,  as  a  starting  point,  a 
plan  of  the  work  can  be  easily  sketched  oat,  and  the  figures  there 
given  may  serve  as  a  basis  for  future  calculations. 


9»«.-ItBABINCI  CABP  IK  A1.KAE.1NB  WATER. 

Br  E.  S.  §TOrER. 

[From  aletter  to  Prof,  a  F.  Baird.] 

Your  request  for  specimens  of  young  carp  raised  in  alkali  water 
and  sample  of  the  water  is  received,  and  I  shall  take  great  jileasnre  in 
complying. 

I  received  this  lot  of  carp  fVom  Mr.  Menaul  at  Lagnna,  IT.  Mex.,  in 
the  spring  of  18S3,  he  having  received  them  from  you  the  fall  before. 
As  it  was  the  first  in  this  part  of  New  Mexico  1  gave  them  some  veiy 
severe  tests,  simply  to  see  if  they  were  hardy  and  would  do  well  in 
alkali  water.  I  dug  a  small  hole  in  the  ground  that  was  full  of  alkali, 
the  whole  ground  about  being  incrusted  with  it,  and  in  this  bole  which 
filled  itself  from  the  surface  water  I  put  two  of  the  carp,  really  expect- 
ing that  it  would  kill  them.  But  to  my  surprise  they  flourished  in  it, 
and,  if  anything,  did  better  than  those  which  I  put  in  the  basin  of  my 
fountain  which  centained  pare  water  £rom  the  well. 
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WfaeD  winter  came  I  took  all  of  tbem  (some  18)  and  put  them  in  a 
Itirge  tank  of  pure  cold  vater  fed  by  a  wiDdmill  from  a  deep  well,  aoa 
kept  them  there  ontil  April  last  without  any  food  whatever,  or  with- 
out auy  mad  or  other  Bobstance  for  protection.  The  tank  was  about  10 
feet  deep  and  froze  o%*er  several  times  during  the  winter,  the  thermom- 
eter standing  as  low  as  14°  above  zero  for  several  weeks.  From  this 
tank  I  transferred  them  to  a  shallow  pond  dug  in  the  alkali  bottom 
near  by,  which  has  simply  been  supplied  from  the  snrface  water  drain- 
ing in  through  the  quicksand.  In  this  pond  at  the  age  of  two  years 
and  after  such  treatment  they  have  bred,  which  I  think  proves  concla- 
sively  that  they  are  a  very  hardy  fish.  I  did  not  lose  one  of  tbem  dar- 
ing the  tests  or  since.  Since  putting  them  in  the  pond  I  have  fed  them 
liberally  on  corn-meal  mush,  wheat  bread,  spoiled  cheese,  &c.,  and  they 
have  grown  wonderfully.  I  am  confident  they  will  be  a  great  snccess 
in  the  Bio  Grande  Valley  and  otheri parts  of  New  Mexico. 

The  Bio  Qraude  is  well  stocked  with  catfish,  suckers,  eels,  and  sev- 
eral other  varieties.    I  am  confident  that  carp  would  do  finely  in  it  also. 

Albuquebque,  TS.  Mex..  Avgmt  10, 1884. 


Br  Capt.  M.  W.  COLLINS. 

In  view  of  the  fact  that  the  reciprocity  treaty  with  Great  Britain  will 
soon  expire  by  limitation,  and  that  it  is  possible  another  may  be  nego- 
tiated, affecting  to  a  greater  or  less  degree  the  prosperity  of  the  fishery 
industries  of  the  TJuited  States,  I  assume  that  additional  and  reliable 
information  relative  to  the  mackerel  fishery  in  the  Gulf  of  Saint  Law- 
rence may  be  of  interest.  The  accumulation  of  such  data  may  enable 
the  legislative  and  executive  departments  of  our  Government  to  gain  » 
more  comprehensive  idea  of  the  subject  under  consideration  and  to  es- 
timate more  accurately  than  conid  otherwise  be  done  the  probable  gain 
or  loss  to  our  fishing  interests  by  a  renewal  of  the  treaty  on  its  former 
basis.  It  is  not,  of  course,  necessary  for  me  to  dwell  on  the  well-known 
fact  that  the  extraordinary  claims  made  by  Canada  when  the  treaty  to 
which  I  have  referred  was  made,  and  also  before  the  Halifax  Commis- 
sion, were  based  chiefly  on  the  assumption  that  fishermen  of  the  United 
States  derived  great  profits  ft-om  being  able  toparticipate  in  the  inshore 
mackerel  fisheries  of  the  Gulf  of  Saint  Lawrence.  Therelore  I  beg  to 
sabmit  the  followiDg  facts  relative  to  the  mackerel  fishery  of  the  Gulf, 
and  which  I  bave  obtained  ftt>m  an  interview  with  my  brother,  Capt. 
D.  E.  Collins,  who  returned  last  Saturday,  August  30,  &om  a  cruji—  1- 
theGulf: 

He*  left  home  June  18,  in  the  schooner  Susie  Hooper,  of  this  port, 
fully  equipped  for  a  mackerel  trip,  and  carrying  two  purse-seines  and 
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two  seiLfl-boats.  Together  with  many  others  of  the  mackerel  fieet  that 
Bailed  aboat  the  Bame  tJme,  he  went  direotly  to  the  Golf  of  Saint  Law- 
rence, which  he  cruised  over  in  ail  dtrectiotw  lookioe  for  mackerel  wher- 
ever he  thought  they  were  liable  to  be  fouDcl. 

He  estimates  thab  a  fleet  of  200  New  Eoglaoct  maokerel  vessels— the 
fioest  we  have  aud  commanded  by  the  most  expert  aud  cxperieuoed 
fishermen — were  iu  the  Gulf  seekiiie  fish  ia  every  nook  and  comer, 
whenever  the  weatlier  permitted.  Notwilhstanding  the  utmost  exer- 
tions that  might  be  expected  from  ambitions  aud  ca])able  men  were  pat 
fortb,  June  and  nearly  all  of  July  passed  away  without  auy  mackerel 
being  taben  worthy  of  meiition.  Indeed,  before  the  «id  of  July  many 
of  the  fleet  had  become  iliacouraged  and  left  the  Gulf,  in  some  caaea,  I 
think,  without  a  single  barn  1  of  fish.  However,  many  vessels  remained, 
and  as  late  at!  July  20,  while  riding  out  a  "breeze"  lUMler  the  lee  of  the 
West  Cape  of  Prince  Edward  Island,  my  brother  oouDted  110  other 
mackerel  schooners  at  anchor  io  the  same  place.  It  may  be  stated  here 
that  the  weather  during  July  was  exceptionally  rough,  so  much  so  that 
the  vessels  were  compelled  tA  seek  shelter  under  headland^,  capea,  and 
in  harbor,  a  considerable  i)ortion  of  the  time.  Some  half-dozen  strong 
gales  occurred  during  the  month.  As  a  matter  of  course,  tbis  kind  of 
weather  hindered  seining  operations,  and  what  is  worthy  of  remark,  is 
the  fact  that  the  vessels  on  our  own  coast  at  the  same  time  were  hindered 
little  if  any  by  unfavorable  weather. 

In  the  latter  part  of  July  the  Gulf  fleet  saw  some  mackerel  about 
Tigniuh,  Priuce  Bdward  Island,  and  on  the  Kew  Brunswick  coast  op- 
posite, in  the  vicinity  of  Miramichi  Bay  and  Escuminac  Poiut.  A  few 
good  catches  were  obtained  by  tbe  lucky  ones,  but  tbese  were  excep- 
tional, tbe  majority  getting  small  catches  or  nothing.  The  Susie  Hooper 
took  37  barrels.  As  soon  as  this  "  spurt"  was  over  she  went  to  Bradelle 
and  Bank  Orphan,  where  from  Tuesday,  Aognst  i,  to  Saturday,  August 
8,  she  took  15ft  barrels  of  mackerel.  These  were  the  last  sbe  caught, 
though  she  remained  in  the  Gulf  three  weeks  longer.  Tbese  llsh  were 
taken  about  35  to  40  miles  from  tbe  land,  Perce  Hills  being  just  dis- 
tinguishable at>ove  the  water. 

Leaving  the  locality  where  the  Qsb  had  been  taken,  as  no  more  could 
be  seen,  the  Susie  Hooper  stood  to  the  westward,  entered  Ohaleur  Bay, 
and  August  10  was  at  Paspebiac.  On  the  following  day  sbe  sailed  out 
of  Chaleur  Bay,  stretched  across  to  North  Cape  of  Prince  Edward 
Island,  and  then  worked  down  the  north  side  of  that  island  until  sbe 
reached  East  Point  a  few  days  later.  It  goes  without  saying  that  a 
sharp  lookout  was  kept  for  schools  of  mackerel,  but  none  were  seen 
until  she  was  near  East  Point.  During  the  remainder  of  her  stay  in 
the  Gulf  the  Hooper  cruised  about  the  sooth  side  of  Prince  Edward 
Island,  from  Eastern  Point  to  Georgetown,  and  in  Saint  Georges'  Bay, 
north  of  the  entrance  to  the  Strait  of  Canso.  As  previously  staled,  noth- 
ing was  added  to  the  fare. 
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My  brother  tells  me  tbat  the  ecbools  of  fish  abont  the  Dorthern  part 
of  Prince  Edward  laland,  that  were  taken  Dear  the  last  of  Jnly,  were 
composed  largely  of  herring,  comparatively  few  mackerel  beiug  mixed 
with  them.  There  were  enough,  however,  to  tempt  the  eager  flsber- 
men  to  set  their  apparatas  and  to  take  the  risk  of  having  tbeir  seines 
torn  OD  the  bottom.  The  mackerel,  both  there  and  abont  the  aontheni 
part  of  the  island,  were  generally  Id  snob  shallow  wftter  tbat  they  could 
not  be  caught  in  seines,  since  the  latter  wontd  catch  on  tbe  rocky  bot- 
tom. Aud  it  often  happened  that  tbe  flsherlnen  bad  the  mortifying  ex- 
perience of  seeing  their  seioe  torn  to  shreds  and  the  mackerel  they  had 
snrronnded  making  their  escape  through  tbe  holes,  On  one  occasion 
Capt.  Solomon  Jacobs  set  his  seine  in  the  shallow  water  off  George- 
town. It  canght  foal  of  the  bottom,  was  torn  all  to  pieces,  and  even 
the  pnrse  rings  were  stripped  off.  Another  source  of  annoyance  was 
tbe  horse  mackerel,  which  were  very  abundant,  and  which  often  Inter- 
fered to  binder  the  flsbermen  ih>m  making  good  hanls.  On  a  certain 
occasion  Capt.  John  Y.  McFarland  had  sounded  out  a  spot  of  clear 
bottom  where  he  conld  shoot  his  net  without  fear  of  having  it  torn  on 
the  rocks.  Watching  bis  opportunity  he  at  length  got  a  chance  to  set 
his  seine  around  a  fine  school  of  mackerel.  While  it  was  being  pursed 
np  be  saw  tbe  fish  passing  into  the  net  beneath  tbe  boat's  bottom.  But 
ttie  sequel  proved  that  the  smaller  fish  were  being  driven  by  horse 
mackerel  which  bad  also  entered  the  eeine,  and  when  they  found  them- 
Belves  enclosed  by  a  circle  of  twine,  they  made  a  desperate  msb,  tear- 
ing their  way  tbrongh  the  net  in  alldirectioD8,notonly  injuring  the  ap- 
paratus very  serloasly,  but  at  the  same  time  causing  the  escape  of  the 
mackerel  that  otherwise  would  have  been  captured. 

Besides  all  tbis,  the  mackerel  did  not  "  show  up"  well  in  the  Onlf, 
and,  as  a  rule,  could  not  be  seen  for  longer  than  Ave  minutes  at  a  time. 
In  consequence,  tbe  fishermen  bad  scarcely  time  to  get  into  their  l>oata 
and  leave  their  vessel's  side,  after  seeing  a  school  of  mackerel,  before 
the  fish  disappeared  and  perhaps  not  to  be  seen  again. 

The  mackerel  tbat  were  abont  tbe  Korth  Cape  of  Prince  Edward 
Island,  early  in  August,  apparently  moved  down  tbe  north  side  of  tbe 
island.  These  were  followed  by  a  fleet  as  fttr  as  East  Point.  It  was 
BQpposed  that  schools  of  tbe  same  body  of  fish  were  seen,  at  a  later 
date,  August  15  to  20,  In  Saint  0«orge's  Bay,  off  Cape  Jack,  at  the 
northern  entrance  of  the  Strait  of  Canso,  and  even  in  the  strait  it«elfl 
These  fish,  of  which  only  momentary  glimpses  were  obtained,  were  sup- 
posed, and  doubtless  correctly,  to  be  making  tbeir  way  out  of  tbe  Uul£ 
But  whether  or  not  they,  were  the  same  mackerel  that  had  been  ob- 
served a  short  time  previously  off  ITorth  Cape,  is,  of  coarse,  impossible 
to  determine,  though  this  is  the  opinion  of  many  of  tbe  fishermen. 

To  sum  up  the  results  attained,  np  to  this  date,  we  have  tbe  following: 
Of  tbe  fleet  tbat  went  to  the  gulf,  some  fifteen  or  twenty  vessels  have 
obtained  fares  ranging  f^m  300  to  600  barrels  of  maokerel;  three- 
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inartera  of  the  fleet  have  made  lofting  voyages,  and  a  considerable 
unmber  of  these  have  only  ttom  10  to  100  barrels  for  their  season's 
work. 

As  an  illustration  of  the  diflSculties  and  uncertainties  attending  the 
Gulf  fishery  it  may  be  stated  that  Oapt  Eben  F.  Lewis  arrived  yester- 
day, after  spending  the  whole  sammer  in  the  bay,  with  only  45  barrels 
of  mackerel.  And  when  my  brother  came  through  Oanso,  August  22, 
Capt.  Solomon  Jacobs  was  reported  to  have  less  than  100  barrels. 
Even  these  bad  been  taken  recently,  for  when  Captain  Jacobs  was  in 
Canso  to  refit  early  in  August,  after  having  spent  nearly  two  months 
cruising  in  the  Gulf,  it  was  reported  in  the  press  that  bis  eutire  cat^^h 
to  tbat  time  amonnt«d  to  but  one  trout  and  a  single  mackerel. 

Considering  that  Captain  Levisand  Captain  Jacobs  have  for  the  past 
five  or  six  years  been  the  "  high-line"  mackerel  fishermen  of  the  United 
States,  and  that  both  of  them  Lave  made  catches  and  stocks  that  have 
never  been  equalled  by  any  others,  it  will  be  easy  to  see  that  the  failure 
of  the  Gulf  mackerel  fishery  is  due  to  causes  that  may  be  considered 
unsurmountable.  A  better  idea  of  this  subject  can,  in  my  opinion,  be 
gained  from  the  foregoing  statements  than  might  be  obtained  from  a 
great  mass  of  data  of  the  ordinary  kind.  For  in  the  m^'ority  of  casee 
it  is  clearly  shown  that  skill,  tact,  knowledge  of  the  grouods,  and  the 
most  determined  energy,  have  atterly  failed  to  accomplish  results  that 
might  reasonably  be  looked  for  where  the  conditions  are  at  all  favorable. 
It  is  worthy  of  remark  that,  in  the  mean  time,  the  vessels  on  onr  own 
coast — chiefly  in  the  Gnlf  of  Maine,  a  few  at  Block  Island — have  made 
exceedingly  large  catches.  I  think  it  would  not  be  an  exaggeration  to 
aay  that  1,500  to  2,000  barrels  of  mackerel  have,  in  several  instances, 
been  taken  by  a  single  vessel  since  the  middle  of  Jane.  And  in  some 
cases  schooners  have  left  the  Gulf  of  Saint  Lawrence  almost  empty, 
and  ten  or  twelve  days  later  have  arrived  in  Gloucester  with  a  foil  fore — 
300  barrels  or  upwards — caught  off  our  own  shores. 

In  this  connection  I  desire  to  mention  tbat  Gapt.  8.  J.  Martin,  tiie 
Fish  Commission  agent,  has  done  the  Gloucester  fishermen  a  very  im- 
iwrtant  service  by  replying  to  telegrams  sent  him  from  ports  in  the 
Gulf  of  Saint  Lawrence,  and  by  acquainting  the  skippers  of  some  of  the 
vessels  with  the  state  of  affairs  at  home.  Feeling  assured  that  the  in- 
formation he  eent  was  reliable  they  acted  upon  it,  and  immediately  left 
the  gnl&  In  some  instances  that  have  come  under  my  obt:ervatton  these 
vessels  arrived  in  Gloacester  with  full  fares,  caught  in  the  Gulf  of 
Maine  in  less  than  two  weeks  after  getting  the  news  from  home.  It  is 
difficult  to  estimate  correctly  how  much  good  may  have  been  done,  for 
news  sent  to  one  skipper  might  influence  the  action  of  a  dozen  others, 
who,  knowing  the  first  had  sent  a  dispatch  of  inquiry,  would  naturally 
wait  to  learn  and  profit  by  the  reply. 

Glouoebibb,  Mass.,  8q?t«mber  1, 1881. 
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IMS.    NOTBM  ON  THB  SCOTCH   HBBBINO  FISHBBIBIt. 

Br  T.  V.  BOBEBTSOHr  CABB. 

[From  a  letter  to  Capt.  J.  W.  Collins.] 

Tbe  herring  flshing  is  now  in  full  swing ;  there  never  before  were 
known  snch  takes.  Fancy  4,000  crans  of  herrings  thrown  into  Frazer- 
burg  bay.  The  prices  were  verj*  low  this  last  week,  in  fiict  will  not  pay 
tbe  wear  and  tear  of  gear.  One  thing  that  is  operating  very  iini>e- 
riou»ily  against  tbe  fishing  is  that  a  great  maay  fishermen  in  tbe  north 
nse  a  very  small  mesbed  net.  They  go  35  to  50  miles  off  to  meet  the 
8hoal»,  and  in  most  cases  tow  in.  This  is  at  the  beginning  of  the  sea- 
son. Tbe  fish  are  then  too  oily,  not  fit  to  cnre  for  the  continental 
market,  and,  in  short,  they  are  perfect  rnbbish.  Tbe  English  markets 
have  been  packed  with  this  stufi',  selling  at  12  for  a  penny,  Ifow,  when 
tbe  fine,  large,  matured  herring  go  into  the  market,  the  buyers  object 
to  giving  a  decent  price  for  them.  They  have  got  up  a  cholera  scare, 
so,  for  these  two  reasons,  fishermen  and  all  concerned  in  the  herring 
business  are  having  a  hard  time  of  it. 

Bebwiok-on-Tweed,  Eholamd,  August  11, 1884. 


!MW.-POBPOIHB-F1«BII10  AT  CAPB  MAT,  NKW  JKB8KT. 

Br  FKEDEBICK  W.  TBVE. 

Cvrafor  of  Jfammali,  U.  8.  National  Mutenm. 

Having  received  an  invitation  &om  the  officers  of  tbe  Cape  May  For* 
poise  Oil  and  Fishing  Company  to  inspect  their  operations,  I  visited  the 
locality  in  middle  of  the  present  month.  My  assistant  uid  myself  re- 
ceived all  [lOBsible  conrtesy  dnring  oar  visit,  and  1  would  here  renew 
tbe  thanks  which  I  ofiered  verbally  to  the  president  of  the  above-named 
company. 

The  species  of  porpoise  captured  is  known  to  science  as  Turaiops  tur- 
»io,  and  although,  so  far  as  I  could  ascertain,  onr  fishermen  have  no 
common  nan>e  for  it,  it  may,  at  least  for  the  present,  be  designated  in 
English  as  the  Bottle-nose  dolphin.  It  reaches  a  length  of  10  or  11  feet 
when  full-grown.  The  color  of  the  back  and  pectoral  and  dorsal  fins  is 
a  gray  of  greatest  or  less  depth,  while  the  belly  is  pure  white.  The 
beak  is  rather  short  and  stent,  and  there  are  forty-four  or  forty-six  teeth 
in  each  jaw.  The  species  is  one  of  the  commonest  in  the  Korth  Atlantic, 
occurring  both  on  our  coasts  and  those  of  Europe  in  great  abundance. 

The  company  was  organized  early  in  tbe  present  year  principally  by 
gentlemen  of  Cape  May  City.    Although  the  capital  invested  is  con- 
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siderable  there  bave  been  large  drains  npou  it  for  apparatus  for  experi- 
ments,  some  of  which  have  not  ]ed  to  satisfactory  results.  The  fishery 
was  commeDced  with  two  steamers,  but  it  was  found  upon  trial  that  the 
nets  could  be  better  managed  by  the  nse  of  one  steamer  and  severil 
small  boats.  The  tng-boat  uow  employed  is  of  fair  size,  but  is  consid- 
ered to  have  too  much  wood-work  above  deck,  which  prevents  the  nets 
being  properly  stowed.  The  tng  is  acoompaDied  by  two  yawls  and  a 
Burf'bnat.  The  crew  consists  of  about  twelve  men.  Two  kinds  of  nets 
have  been  experimented  with,  one  having  wings  and  a  very  long,  nar- 
row pot  {thus  somewhat  resembling  in  form  af|yke-net),theotherl>eiDg 
a  simple  net  of  stoat  twine  with  large  meshes.  The  latter  net  is  the  one 
at  present  in  use.    With  it  is  employed  another  net  having  fine  meshes. 

The  method  of  the  fisherj  is  a  simple  one,  and  consists  merely  in 
patrolling  the  shore  with  the  steamer  and  surrounding  by  means  of  the 
nets  any  school  which  is  met  with  near  land.  The  coarse-meshed  net  is 
paid  out  around  the  school  somewhat  in  the  manner  adopted  in  the 
menhaden  fishery,  and  the  flne-meshed  net  is  then  run  around  inside 
the  first.  The  use  of  this  second  net  is  to  entangle  and  drown  the  por- 
poises as  well  as  to  prevent  their  breaking  ibrongh  the  coarser  net. 
The  ends  of  both  nets  are  brought  to  land,  and  the  hanling-in  is  done 
ftom  the  beach. 

In  the  haul  which  I  witnessed  a  school  of  abont  twenty-five  porpoisee 
was  surrounded,  hut  unfortunately  three  of  them,  in  their  efforts  to  es- 
cape, rolled  up  the  nets  at  the  bottom  and  allowed  the  rest  to  escape. 
The  bottle-nose  dolphin  does  not  attempt  to  jump  over  the  net  as  Uie 
"  puffing  pig"  (Pho<xena  commvnis)  does,  but  seeks  to  escape  by  diving 
beneath  or  breaking  through  it.  The  company  has  thus  far  captured 
over  two  hundred  specimens. 

The  products  obtained  are  oil,  hides,  meat,  and  fertilizer.  All  por- 
tions of  the  body  are  utilized.  I  was  informed  that  the  blubber  seemed 
to  be  growing  thicker  at  this  season.  The  hide  and  blubber  are  re- 
moved together.  The  skin  is  then  laid  on  an  inclined  carrier's  board 
and  the  blubber  shaved  off  and  dropped  into  a  tab  below.  The  oil  is 
extracted  by  heating  the  blabber  in  large  boilers.  Experiments  have 
also  been  mode  in  cold-pressing.  The  dressed  bides  are  sentto  Kewark, 
IT.  J.,  to  be  tanned,  nod  the  flesh  finds  a  market  in  Philadelphia.  The 
bones  and  other  reAise  go  to  form  a  fertiliser. 

The  energy  with  which  the  fishery  is  prosecuted  merits  sacoess. 
There  are  many  difflcalties  presented  by  a  new  onterprizeof  this  char- 
acter, which  are  not  encountered  in  long-established  industries. 

There  is  a  crude  porpoise  fishery  at  Hatteraa  which  has  been  in  exist- 
ence many  years.  It  is  my  intention  to  visit  the  locality  during  the 
coming  fall,  for  I  snspect  that  the  species  of  porpoise  captured  is  ea- 
tirely  distinct  from  that  taken  at  Cape  May. 

U.  S.  If  ATIONAL  Mdbedh,  Augutt  25, 18S1. 
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Br  A*  CEBTES. 

I  hav«  the  lioaor  of  presenting  to  the  Biological  Society  the  note' 
-which  I  deposited  id  the  Academy  at  its  session  of  March  17  last,  on 
the  caltnre  jmAer  shelter  of  germs  fh>in  the  waters  and  sediments  of 
the  Travaillenr  and  the  TallsmaQ.  {CompUt  rendm.  No.  11,  p.  d90.> 
Ou  this  occasion  I  ask  permission  to  give  a  brief  reriew  of  some  new- 
experiments  which  I  bare  made  with  vftrions  microscopic  organisms  \ty 
sabjeoting  them  to  high  pressure  for  a  period  varying  ih>m  seven  honra 
to  seven  full  days.  This  commnnication  will,  I  hope,  tend  to  lessen,  if 
not  to  caose  to  disappear  entirely,  the  differences,  more  apparent  thao' 
real,  which  Dr.  Begiiard  pointed  oat  at  the  last  session  between  the 
coQclnsions  reached  by  his  experiments  and  by  mine.  Thus  I  ftilly 
agree  with  Dr.  Begnard's  opinion  "  that  the  infosoiia  of  the  snr&oe  of 
the  sea  ooald  not,  without  slow  acclimatization,  live  in  the  depths^  and 
that  for  these  parts,  as  for  all  the  others,  there  mnst  be  an  abyssal 
fauna."  It  is  nevertheless  tme  that  onr  experiments  differ,  both  as  to- 
the  aim  we  have  in  view  and  the  conditions  under  which  they  have 
been  made. 

As  far  as  I  am  concerned  I  have  made  it  my  aim  to  find  out  by  what 
processes  organic  matter  has  been  reduced  to  mi  inorganic  state  in  the 
great  depths  of  the  sea.  After  the  expedition  of  the  Travaillenr,  in 
1881, 1  at  first  searched  directly  for  "  microbes  "  by  examining  micro- 
scopically the  sediments  obtained  by  osmio  acid  and  treated  widi  color- 
ing reagents.  Not  finding  anything  by  this  process,  I  had  tecoaree  to 
the  method  of  caltivation ;  but  from  the  very  beginning  I  was  fiilly 
aware  that  it  would  not  be  capable  of  prodacing  genuine  "  microbes  " 
from  great  depths,  lilie  those  from  the  material  gathered  by  the  Talis- 
man, but  that  I  wonid  have  to  place  these  "  microbes "  under  their 
normal  condiUons  of  physiological  activity.  It  is  difficult  to  produce 
these  conditions,  and  it  is  only  by  way  of  experiment  that  I  at  first 
sought  to  ascertain  the  effect  of  high  pressure  on  unicellular  organ- 
isms, both  infusoria  and  "  microbes,"  which  we  find  near  the  surface. 
I  had  also  to  stndy  how  to  avoid  sudden  preesore  and  a  sudden  stop- 
page of  pressure,  which  in  nature  occur  only  by  way  of  accidents. 

At  my  request,  and  by  the  kind  intercession  of  Mr.  Gailletet,  JSi. 
Doeretet  has  slightly  modified  the  regulations  for  using  his  apparatus. 

'  De  Faetion  dei  luttltt  pretion*  tur  lavllalW  il«»  mtero-orgtmiimei  ^eau  ioae»*t^ttUt 
it  iMT.    Pwia,  1884.    Tmulkted  ttma  tha  Tmush  by  Hebhan  Jacobsoit. 

BuU.  U.  &  F.  0.,  84 2S  , 
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In  the  apparatus  which  I  nse  there  are  tvo  receivers  and  two  manom- 
eters Instead  of  one.  The  receivers  are  either  isolated  or  placed  in 
commoDlcation,  jast  as  it  is  desired,  by  means  of  a  stop-cock,  which 
iUlowB  to  accamnlate  the  pressure  or  to  decrease  it,  withont  too  many 
precautions,  in  tlie  first  re'^eiver.  One  can  then,  by  means  of  the  stop- 
cook,  transmit  the  effect  which  has  been  obtained  from  one  receiver  to 
the  other,  as  slowly  as  is  desired.  Thns  in  all  my  experiments,  except 
when  I  made  a  mistake,  it  has  taken  nearly  half  an  hour  to  rise  from  0 
to  500  atmospheres,  and  viee  versa.  In  order  to  reproduce  still  more 
completely  the  conditions  of  nature,  I  have  endeavored  never  to  exceed 
from  400  to  BOO  atmospheres,  which  represent  the  average  pieesnr©  of 
the  depths  explored  by  the  sabmarlne  expeditions. 

If  I  have  rightly  understood  Dr.  Bernard's  different  commnnications, 
these  conditions,  except  as  regards  the  experimeut  of  which  he  has 
given  an  account  at  the  last  meeting,  differ  very  materially  from  those 
which  he  songht  to  produce.  "So  wonder,  therefore,  that  the  results 
obtained  by  me  differ  from  his. 

By  working  in  the  manner  indicated,  and  always  taking  care  to  de- 
termine beforehand  the  species  of  inlbsoria  or  small  organisms  which  I 
subjected  to  pressure,  I  have  obtained  the  following  resalt« : 

At  a  pressure  of  100  to  300  atmospheres,  maintained  for  seven,  twen^- 
fonr,  forty-eight  and  seventy-two  hours,  certain  organisms  were  killed; 
otbere  came  oat  of  the  apparatne  as  lively  as  they  entered;  othet«  again 
fell  into  that  state  of  latent  life  of  which  Dr.  Regnard  speaks.  At  450  to 
500  atmos)dieres  the  ntmiber  of  live  organisms  decreases,  and  that  ot 
dead  organisms,  or  those  which  have  fallen  into  a  latent  life,  increases. 
In  the  first  experiment — of  which  I  hare  already  given  an  account  to  the 
academy — the  Cklamifdoeoccu»  pluvtalia,  when  snttjeoted  for  seven  honrs 
to  a  pressnre  of  100  to  300  atmospheres,  all  came  out  of  the  apparatus 
as  lively  as  they  were  when  pat  into  it.  The  majority  of  the  other  in- 
fdsoria  had  died.  In  a  second  experiment,  prolonged  for  forty-eight 
honrs,  at  a  pressnre  of  300  atmospheres,  fresh-water  infusoria,  such  as 
Paramecium  colpoda  and  Vortieellet,  had  fallen  into  a  state  of  latent  life ; 
others  had  died.  On  the  other  hand,  Euplotea  ekaran,  Euplotea  patelia, 
and  PleuroHema  marina,  marine  infusoria,  had  remained  active.  Other 
species,  especially  Solottieka  fava  and  Aetinopkrys,  had  died. 

In  the  last  experiment  which  I  made,  fresh-water  organisms  were  for 
thirty-six  hoars  snbjected  to  a  pressure  of  5:f0  atmospheres.  When 
taken  from  the  Apparatus  most  of  the  CHilamj/docoeaa  appeared  to  have 
foUen  into  a  state  of  latent  life;  some  had  died,  and  others  were  stilt 
active ;  but  entirely  green  individuals  had  resisted  in  greater  nnmber 
than  those  whose  cbloropbyl  had  begun  to  assume  a  red  color.  In  the 
same  tabes  I  was  able  to  show  to  two  of  your  colleagues,  a  qnarter  ctf 
an  hoar  after  they  bad  been  taken  from  the  apparatus,  rotifers  io  Mi 
activity.  The  tardigrades,  which  had  fallen  into  a  state  of  latent  life, 
revived  more  slowly.    In  all  the  experiments  certain  '*  microbes,*'  whicJi 


BULLETIN  OF  THE   UNITED  STATES  FISH   COUUISSION.     435 

vexe  very  aameroas  in  tbe  tabes,  wbea  sabjeeted  to  pressore  diaap- 
peared,  others  moved  aboat  as  soon  as  takea  from  the  apparatus. 

It  appears,  therefore,  that  under  the  oonditions  which  I  produced, 
the  effects  of  high  pressure  vary  not  only  between  tbe  different  species 
bat  also  between  the  individoals  of  the  same  species.  It  seems,  more- 
over, that  it  makes  a  great  difference  whether  the  pressure  or  stoppage 
of  pressure  is  more  or  less  rapid.  It  is  therefore  not  impossible  that 
with  a  strongffl?  preesore  continoed  for  a  long  time  no  sorfaoe  organisms 
wonld  finrvlre,  bat  that  they  would  all  indiscrindnatdy  die.  This  should 
be  ptoved  by  experiments. 

I  cannot  pass  in  silence  the  effect  of  high  pressure  on  the  carbnnoled, 
cbarred  "  bacterid."  With  Dr.  Boux  we  sabjeeted  carbonaceous  blood 
to  a  pressare  of  600  atmospheres  for  a  period  of  twenty-foar  boars.  This 
blood  retained  all  its  Tiroleoce,  and  experiments  made  with  it  proved 
entirely  successful. 

It  will  be  seen  that  in  none  of  these  experiments  had  I  touched  the 
problem  of  fermentation  or  putrefaction.  The  experiments  made  by 
Dr.  Begnard  with  yeast  aeem  to  agree  with  what  is  already  known  re- 
garding the  sleep  of  the  mycodennio  cells  which  are  found  in  sparkling 
and  sugared  wines.  At  a  certain  given  moment  theee  cells  no  longer 
decompose  sngar,  either  because  they  have  become  subjected  to  tbe 
paralyzing  action  of  carbonic  add,  or  because  their  food  gave  out,  or, 
fln^y,  because — as  Dr.  Begnard's  experience  also  seems  to  prove — the 
pressure  produced  by  the  tension  of  gas  hinders  the  fermentation.  But 
it  may  also  be  asked  whether  other  ferments,  esi«cially  those  possess- 
ing much  body  from  great  depths,  do  not  obey  other  laws.  This  is  the 
problem  which  at  the  present  time  engages  my  attention,  and  which  I 
am  endeavoring  to  solve. 


By  €«pt.  J.  W.  rOLLINS. 

The  results  which  have  been  obtained  ai  the  mackerel  fishery  of  the 
Gulf  of  Saint  Lawrence  by  American  vessels  daring  the  present  season, 
are  clearly  and  forcibly  set  forth  is  the  following  notes  and  sworn  state- 
ments of  captains,  for  which  I  am  indebted  to  Oapt.  Fitz  J.  Babson, 
collector  of  customs  at  G^loncester.  These  fact«,  which  may  well  sup- 
plement those  already  submitted  concerning  the  same  subject,  dem- 
onstrate in  the  strongest  possible  manner  that  so  far  ftx>m  deriving 
any  benefit  tmm  a  pariioipation  in  the  fisheries  of  the  Onlf,  the  vessels 
of  Sew  England  have  saffered  a  severe  pecuniary  loss  by  leaving  oar 
own  waters.  It  is  worthy  of  notice  that  of  the  reports  obtained  horn 
ten  vessels  three  eamt  out  of  the  Qulf  wilJumt  a  tingU  barrel  of  iiuu}le«rel, 
.and  of  the  catch  made  by  the  other  seven  schooners,  only  60  barreli 
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offith  «wr«  toit«tt  within  the  tiree-wile  limit.  It  is  also  noteworthy  tbat 
tile  captains  wbo  have  anbmitted  and  sworn  to  these  stAtements  are 
kDown  to  be  experts  in  tbe  macl^erel  fishery,  their  veesela  are  among 
the  finest  of  the  New  England  fishing  fieet,  they  carried  large  and  ex- 
perienced orews,  and  in  every  instance  when  they  did  not  come  directly 
home  from  the  Oalf;  they  snooeeded  in  catching  large  fkree  of  mackerd 
in  a  few  days  off  onr  own  shores.  The  vessels  all  belong  to  tbe  Gkm- 
ceeter  fleet. 

Taken  in  their  chronological  order',  we  have  first  a  statement  fkttm 
Capt.  Stephen  B.  Cole,  master  of  schooner  Delia  E.  Norwood  (74  tons, 
16  men  in  crew),  who  arrived  firom  tbe  bay  of  Saint  Lawrence  *  Joly 
19,  having  been  cruising  for  three  weeks  in  the  Gnlf  withont  catching 
any  mackerel. 

"We  were  in  all  parts  of  tbe  bay,  and  did  not  at  any  time  see  any 
mackerel.  In  coming  from  the  bay  and  while  on  the  coast  of  Maine, 
we  took  374  barrels  of  mackerel,  [worth]  abont  (1,500.  I  consider 
that  we  lost  by  going  into  the  bay  93,000  at  least." 

Capt.  William  W.  King,  master  of  schooner  John  S.  Bray  (79  tons, 
16  men),  who  arrived  in  Gloucester,  Joly  27,  from  a  six  weeks*  trip  to 
the  Qnlf  of  Saint  Lawrence  canght  only  16  barrels  of  mackerel  in  the 
gnlf,  none  of  which  were  taken  inside  tbe  three-mile  limit.  Tbe  follow- 
ing, dated  Gloucester,  Jnly  30, 1884,  ia  the  statement  of  Captain  King: 

"When  I  first  went  into  the  bay  [Gnlf  of  Saint  Lawrence],  I  went 
to  East  Point,  Prince  Edward  Island,  where  there  were  abont  17 
American  vessels;  never  got  a  mackerel  or  saw  one.  From  there  went 
to  North  Gape  [P.  S.  I.]  with  the  fleet  [but]  got  nothing  there;  then  to 
West  Oape,  Prince  Edward  Island ;  got  nothing  there ;  came  back  to 
Halpec ;  went  down  the  "bend  "  of  the  Island ;  ftom  there  to  Hargaree 
(Island],  Gape  Breton  shore;  got  nothing ;  went  to  Cape  George  Bay; 
went  to  North  Cape  [P.  E.  I.]  again ;  ftom  there  to  EscnmiDac;  got 
nothing  this  time;  came  back  to  Cascnmpeo  and  got  15  barrels  [of 
mackerel].  One  vessel,  the  Isaac  Patch,  took  3fi  barrels  [of  mackerel], 
which  were  all  that  were  taken  to  my  knowledge.  We  were  [pnrse] 
seining;  did  not  see  a  vessel  hooking  or  hand-lining  for  mackerel 
while  in  the  bay.  Saw  no  large  bodies  of  mackerel  anywhere.  Saw  a 
few  mackerel  in  soboola  containing  fliom  one  to  flve  or  six  barrels. 
Coming  back,  off  oar  own  shores,  saw  large  bodies  of  mackerel,  and 
took  2S0  barrels  between  Moont  Desert  and  Seal  Island. 

"  It  is  my  judgment,  based  on  an  experience  of  ten  years'  snocessive 
fishing,  that  the  madcerel  off  onr  own  shores  are  always  moving  in 
large  bodies,  and  are  available  for  seining,  bat  when  they  go  into  the 
Gnlf  of  Saint  Lawrence  they  break  up  and  scatter  for  food,  and  in  this 
condition  are  not  available  tbr  seining. 

The  Oolf  of  Saint  Lkwreoce  Is  klmoat  always  spoken  of  by  tbe  flibwmea  w  "The 
Bay,''orttw  "  Bay  of  dialenr,"  sometimee  as  the  "  North  Bay,"  and  inOMnnlybT 
the  Dame  of  OaU. 
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"  When  tbe  haDd-line  or  booking  process  was  the  only  means  ased 
for  takiDg  mackerel  there  vere  five  or  six  handred  vessels  in  the  Golf 
tn  one  fleet,  and  by  the  large  amount  of  bait  thrown  by  them  the 
mackerel  were  brought  together  in  large  quantities.  But  noder  our 
present  means  [system]  of  taking,  vis.,  seining,  no  bait  is  nsed,  and 
consequently  the  gulf  mackerel  fishing  is  worthless  and  nseless  to  the 
American  fisherman. 

"  WILLIAM  "W.  KIHG." 

Gapt.  George  H.  Martin,  master  of  the  schooner  Ethel  Maud  (77  tons, 
16  men),  of  Gloucester,  arrived  home  Jnly  30  from  the  Golf  of  Saint 
Lawrence,  where  he  spent  a  week  without  having  taken  any  mackerel 
at  all.    Captain  Martin  made  the  following  8tat«meQt: 

"  I,  George  H.  Martin,  master  of  the  schooner  Ethel  Maad,  of  Glou- 
cester, do  hereby  say  on  oath  that  I  have  jost  returned  borne  from  a 
mackerel  trip  to  the  Gulf  of  Saint  Lawrence ;  that  I  was  noable  to  pro-  - 
cure  a  single  barrel  of  mackerel  in  the  bay,  bat  on  my  way  borne  I 
secured  a  fall  trip  off  Mount  Desert.  I  gave  the  gulf  a  ftill  trial  for 
the  taking  of  mackerel,  and  firom  my  own  personal  observation,  and 
from  all  that  I  could  ascertain,  I  do  not  consider  the  fishery  of  any  value 
whatever  to  oar  people."— Geoege  H.  Maetin. 

"  Sworn  and  subscribed  before  me  this  30th  day  of  July,  1884." — F. 
J.  Bassom,  collector. 

Gapt.  George  McLain,  master  of  the  schooner  Henry  Dennis  (91 
tons,  16  men),  arrived  at  Gloucester,  July  30,  from  a  six  weeks'  craitie 
in  the  Gulf  of  Saint  Lawrence.  Be  brought  home  138  barrels  of  mack- 
erel, of  which  none  were  taken  inside  the  three-mile  limit.  Gaptaia 
McLain  says,  "  I  do  not  consider  the  gulf  fishery  of  any  value  what- 
ever to  oar  people." 

Oapt.  William  P,  Gray,  master  of  the  schooner  Commodore  Foote 
(61  tons,  16  men  in  crew),  who  arrived  July  30  fh)m  a  trip  to  the  Gulf 
of  Saint  Lawrence,  makes  the  following  statements ; 

"  I,  William  P.  Gray,  master  of  the  schooner  Commodore  Foote,  of 
Gloucester,  do  hereby  on  oath  depose  and  say  that  I  went  from  Glou- 
cester on  a  mackerel  trip  boned  for  the  Gulf  of  Saint  Lawrence ;  that 
I  took  ISO  barrels  of  mackerel  15  miles  off  Cape  Sable,  which  I  landed 
at  Halifax,  Nova  Scotia,  and  sent  home;  thence  I  proceeded  into  the 
Galf  of  Saint  Lawrence,  where  I  passed  six  weeks ;  that  I  went  all  over 
the  bay,  giving  it  a  complete  trial  for  the  taking  of  mackerel,  and  only 
succeeded  in  taking  30  barrels  of  mackerel.  I  consider  that  I  am  #3,000 
stock  ODt  by  going  into  the  bay  for  mackerel,  and  I  do  not  regard  the 
gulf  fisheries  of  any  value  whatever  for  this  season.  On  the  contrary 
they  have  proved  a  big  outset." — Willum  P.  Gbat. 

"  Sworn  and  subscribed  before  me  this  30th  day  of  July,  1881."— F. 
J.  BA2B0N,  collector. 
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Capt.  Merrill  B.  King,  master  of  schooner  M,  8.  Ayer  (76  tons,  16  men 
in  crew),  arrived  at  Gloucester  July  30  teom  a  craise  iu  tlie  Oulf  of 
Saint  liawrence,  where  he  spent  foor  and  one-half  weeks  seeking  for 
mackerel,  but  withoat  taking  a  single  barrel.  Captain  King  makes  the 
following  statement: 

"  Coming  home,  off  Monnt  Deseri;,  Maine,  took  370  barrels  of  mack- 
erel. The  going  to  the  Qulf  of  Saint  Lawrence  was  a  great  damage  to 
me,  my  loss  of  time  and  fitilaro  to  take  any  mackerel  making  a  loss  of 
$3,500." 

Capt.  Joseph  I.  Tupper,  masterof  the  schooner  Jennie  SeaTerns{107 
tons,  16  men),  arrived  in  Gloaceeter  August  16,  fh>m  the  Galf  of  Saint 
Lawrence.  He  caught  only  55  barrets  of  mackerel  daring  the  eight 
weeks  spent  in  the  galf,  none  of  which  were  taken  inside  the  three  mile 
limit.    Oapt.  Tapper  says : 

"  On  returning  ttora  the  bay,  and  on  the  coast  of  Maine,  we  caught 
400  barrels  of  mackerel  in  six  days ;  value  of  which  is  il,800.  I  regard 
the  pecaniaiy  damage  to  me  by  reason  of  going  to  the  bay  at  14,000." 

The  schooner  Landseer  (94  tons,  16  men  in  crew),  Capt.  Jamus  Mo- 
Donald,  arrived  in  OIoDcester  Angast  21,  having  spent  two  months  in 
the  Galf  of  Saint  Lawrence,  dnring  which  time  106  barrels  of  mackerel 
were  caaght,  50  barrels  being  taken  within  the  three-mile  limit.  The 
value  of  these  fish  caaght  within  3  miles  of  the  shore,  exclnsive  of  the 
cost  of  barrels,  salt,  packing,  and  inspection,  was  $2j0.  Captain  Mc- 
Donald tersely  sums  np  the  resalts  of  bia  trip  to  the  gulf  iu  the  follow, 
ing  sentence : 

"  I  regard  my  loss  by  reason  of  going  into  the  bay  at  $2,000." 

Capt.  James  L.  Anderson,  master  of  the  schooner  William  H.  Jordan 
(86  tons,  18  men),  who  arrived  in  Gloncester  August  20,  stated  that  he 
spent  four  weeks  in  the  bay,  bot  canght  only  30  barrels  of  mackerel. 
On  bis  way  borne  he  took  300  barrels  of  mackerel  in  ten  days'  fishing 
off  thecoast  of  Maine.  He  owns  another  vessel,  which  remained  on  this 
coast,  and  he  says  of  her : 

"My  other  vessel  caaght  1,030  barrels  of  mackerel  while  I  was  iu  the 
bay." 

Capt.  John  F.  Aiken,  master  of  schooner  Bartie  Pierce  [90  tons,  17 
men),  returned  to  Gloncester  Augast  26,  from  a  five  weeks'  trip  to  the 
Oulf  of  Saint  Lawrence,  where  she  took  only  20  barrels  of  mackerel. 

When  it  is  understood  that  statements  similar  to  those  given  above 
might  be  mnltiplied  by  taking  the  testimony  of  almost  every  fisherman 
that  has  been  engaged  this  year  in  the  mackerel  fisher)'  of  the  Saint 
Lawrence,  it  will  be  easy  to  comprehend  the  fact  that  while  the  method 
of  taking  mackerel  with  purse  seiues  remains  in  vogue,  we  can  coant 
on  deriving  little  or  no  benefit  from  a  participation  in  the  in-shore  fish- 
eries of  the  British  provinces. 

OLonoESTBB,  Mass.,  September  9,  1884. 
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Br  PHILO  DDNNinci  am*  Others. 

We  talfe  tbe  liberty  of  addreaHing  tbe  UDil^«<l  iStatus  Fish  Gommie- 
sioQ  npoQ  a  matter  of  some  coDoern  to  tUis  conimuuity,  uud  do  bo  upon 
the  ossarance  of  Dr.  PhiloB.  Hoy,  of  Baciue,aDd  Governor  Basic, that 
the  matter  will  receive  favorable  cousideratioo. 

ModisoD  lies  between  twu  of  a  serieii  of  four  lakes,  the  larger  one  of 
which  18  known  aa  Fourth  Lake,or  Lake  Mendota,and  the  smaller,  Third 
Lake,  or  Lake  Menona.  Tbe  diS4:harge  of  water  is  from  Fourth  Lake  into 
Third  Lake,  and  so  on  ftt>m  Second  to  First  Lakes  to  tbe  Bock  Kiver. 
All  of  these  lakes  are  well  stocked  with  flsh;  perch,  pickerel,  white 
and  black  baas,  wfaiteflsh,  and  some  other  varieties.  The  surae  fomilies 
irf  fish  are  fonnd  in  each  lake. 

Aboat  two  weeks  since,  the  perch  of  Foorth  Lake  commenced  dying 
in  all  parts  of  the  lake.  As  they  came  to  tbe  snrfkce  they  were  driven 
by  the  waves  to  the  shore.  Great  nnmbers  have  been  driven  opon  what 
may  be  called  the  city  shore,  becoming  very  offensive.  Probably  npou 
this  shore  a  greater  portion  of  6sh  have  been  driven  than  upon  other 
parts  of  equal  lengtti  of  the  shore  of  the  lake.  What  we  designate 
as  the  city  abore  Is  probably  three-qnarters  of  a  mile  in  length,  and  its 
form,  together  with  the  prevailing  winds,  have  tended  to  bring  upon  it 
a  somewhat  greater  portion  of  the  fish  than  have  gone  to  the  other  |>or- 
tloua.  The  city  has  had  a  forceof  men  constantly  employed  in  the  work* 
of  borying  the  fish  as  they  come  in.  The  force  has  averaged  from 
twelve  to  fonrteen  men  with  teams.  On  one  day  thirty-eight  were  em- 
ployed. It  Is  estimated  by  the  street  superintendent  that  he  has  buried 
in  excess  of  a  hundred  tons,  calling  a  wagon  load  with  doable  side- 
boards a  ton.  Tbe  fish  dying  are  mostly  peroh.  Latterly  qnite  a  num- 
ber of  whiteflsh  have  betui  found  with  the  perch  and  a  few  snckers  and 
white  bass,  but  no  more  of  the  varieties  of  fish  other  than  perch  and 
whitefish  than  we  expect  to  find  each  year.  The  perch  will  average 
about  a  quarter  or  a  third  of  a  poond  in  weight  A  day  or  two  siuce  some 
perch  minnows  were  noticed  to  be  dying.  We  are  told  that  the  dying 
continues  up  to  this  time.  We  are  inclined  to  think  that  fully  100  tons 
have  been  buried,  bat  we  feel  quite  justitted  in  saying  tjiat  7S  tons  have. 
The  lake  is  from  6  to  8  miles  long— 8  at  the  greatest  length — and  from 
2}  to  5  miles  vide — 6  at  the  greatest  width.  Assuming  that  twice  or 
three  times  as  many  fish  as  have  been  buried  lie  upon  other  parts  of 
the  shore,  the  destrootion  of  fish,  cbtefiy  perch,  is  tally  300  tons.  Can 
you  explain  the  cause  t 

Although  the  Sow  of  water  is  from  Fourth  Lake  into  Third  Lake,  and 
00  on,  the  fish  in  Third,  Second,  and  First  takes  are  not  as  yet  affected. 
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A  small  qnftntity  of  sewage  (that  is  from  a  few  private  sewers}  is  dis- 
charged iuto  Foartb  Lake ;  also  some  ohemioaU  fiom  the  laboratories  of 
the  State  auiTereity,  and  also  a  little  gas  tar  from  the  insane  asylata 
gas  works  sitnated  on  the  north  side  of  the  lake  onmsite  the  city.  The 
sewage,  waste  chemicals,  and  tar  are  pot  into  the  lake  at  three  points 
each  remote  from  the  other.  But  it  is  also  tme  that  a  mach  larger 
amount  of  sewage  is  discharged  into  Third  Lake,  in  yolnine  not  less 
than  three  or  foar  times  that  which  is  discharged  into  Fourth  Lake  and 
as  well  as  some  gas  tar. 

Dr.  Hoy  was  called  here,  aod  has  Hiade  an  ezamimatiou  of  the  fish. 
His  report  upon  the  same  is  to  be  sent  to  us  later.  He  is  also  to  write 
yoo  upon  the  subject.  Professor  Birge,  of  the  State  nnivermty,  is  said 
to  have  made  some  examinations  also,  and  is  reported  to  have  sent  the 
resalts  of  bis  examination  to  yon. 

By  express  we  send  yon  ajar  containing  several  of  the  flsk  taken  just 
before  death.  We  hope  that  your  examination  of  these  flsh,  with  the  aid 
of  such  SQggestirais  as  Dr.  Hoy  and  Professor  Birge  may  make,  will 
pnt  yoo  io  possession  of  the  foots  of  the  case  sufficiently  for  tm  opinioD 
as  to  the  cause,  and  if  possible  enable  yon  to  suggest  a  remedy  for  this 
calamity.  It  were  a  calamity  if  it  were  merely  the  loss  of  the  fish,  bat 
there  may  be  in  it  also  a  threat  of  sickness  to  oar  people.  In  passing 
npon  this  matter  will  you  be  good  enough  to  give  yonr  opinion  npoo 
the  siguiflcance  of  this  as  threatening  sickness. 

It  may  be  proper  to  state  that  various  soggestions  have  been  made 
as  to  the  cttnse  of  this  trouble.  One  ia  that  a  small  worm  attacks  the 
gills  or  throat  of  the  fish ;  a  worm  is  said  to  have  been  taken  from  a 
treed  upon  which  the  fish  had  been  feeding,  the  weed  being  found  to 
some  extent  in  the  intestines  of  the  fish.  Another  is,  that  it  is  caused 
by  a  parasite  feeding  npon  the  gills.  Dr.  Hoy  undertook  to  analyze  the 
water  of  the  lake,  and  reports  it  nearly  as  pnre  as  tliu  artesian  wattf 
with  which  the  city  ia  supplied. 

It  is  also  said  that  in  years  past  the  fish  of  this  lake  in  considerable 
numbers  have  died.  Every  year  there  are  some  dead  fish.  In  or  aboat 
1B44  the  whiteflsh  came  ashore  in  quantities  as  great  as  the  perch  now, 
apd  on  several  occasions  fish  in  considerable  nnmbers  have  come 
ashore.  (Pbilo  Dunoing,  State  CommisBioner,  and  B.  J.  Stevens,  Mayor 
of  Madison.) 

Madison,  Wis..  Augmt  4, 1884. 

The  Dead  Pebch  in  Wisconsin. — A  slngnlar  disease  is  affecting 
the  perch  in  tbe  lake  here,  which  I  am  nnable  as  yet  to  aceonnt  fbr. 
Tbey  are  dying  in  great  unmbers.  About  200,000  have  died  in  the  past 
two  weeks.  Tbey  show  do  trace  of  fungus  or  other  disease.  The  only 
thing  which  is  nnnsual  about  them  is  the  gills,  which,  with  the  liver, 
are  gorged  with  blood.  Whether  that  is  abnormal  for  a  fish  which  dies 
of  disease,  1  do  not  know.  There  Is  no  fungus,  the  dying  fish  having 
a  perfectly  clear  skin ;  they  are  fat  or  lean,  male  or  female,  fiiU  or  fasting. 
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Percb  are  abont  the  only  fish  tbat  are  Aylog;  at  least  95  per  cent  of 
tbem  are  perch.  There  are  a  few  white  bass,  Btill  fewer  sockets,  and 
an  occasional  pike  and  sonflsh.  (B.  A.  Brigs,  Professor  of  Zoology, 
Oniversity  of  Wisconsin,  Madison,  Wis.,  July  28, 1884.) 

Mr.  Duhn's  Theory. — Having  for  years  past  followed  the  bnnness 
of  a  bgfaerman  for  a  livlihood,  I  am  freqoently  asked,  What  kills  the 
perch  in  Fourth  Lake  t  My  snapicioD  was  not  aronsed  to  a  great  ex- 
tent ontil  1  saw,  day  by  day,  an  anacooantaUe  increase  iu  the  death- 
rate.  A  living  parasite  or  wonn  exists  in  the  lake  that  canses  the 
trouble.  The  color  of  this  parasite  on  first  being  taken  out  of  the  water 
is  of  a  light  gray,  with  green  stripes  crosswise  of  the  body,  about  one- 
half  an  inch  in  length.  It  is  generally  found  where  the  weeds  and  grass 
are  the  thickest,  adhering  to  the  stems  of  the  grass  and  weeds  where  it 
is  easily  seen  by  the  perch  who  frequent  these  places  in  guest  of  food. 
The  perch  immediately  detach  the  parasites  from  their  hidd,  and  they 
are  at  once  forced  towu^s  the  stomach  for  digestion,  but  on  reaching 
the  walls  of  the  throat  they  fasten  themselves  as  they  do  to  the  grass 
in  the  lake.  All  efforts  on  the  part  of  the  flsb  to  remove  them  are  use- 
less, as  their  adhering  powers  ate  simihtr  to  those  of  a  btood  sncker. 
The  parties  heretofore  examining  the  fish  have  nut  been  able  to  detect 
this  parasite,  consequently  tbeir  verdict  was  tbat  nothing  could  be  found 
as  to  the  cause  of  the  deaths.  The  fish  on  coming  to  the  surface  are 
almost  dead,  with  hardly  life  enough  left  to  move  about.  On  examining 
these  yon  will  almost  in  every  case  find  nothing.  Now  and  then  yoo 
will  find  some  specimens  containing  this  parasite  fastened  to  the  wall 
of  the  throat  iu  the  regiou  of  the  gills.  Then  we  must  look  there  ftH* 
the  cause  of  trouble.  The  parasite  attacks  the  throat  and  cansee  inflam' 
mation  by  irritating  tbat  part  of  the  body.  The  fish  is  finally  overcome 
and  strangulation  takes  place.  In  order  to  test  what  I  say,  catdi  some 
perch  In  the  neighborhood  where  there  seems  to  be  the  most  in  a  dying 
condition.  Let  your  line  down  to  the  bottom  and  yon  will  have  no 
trouble  in  catching  the  fish.  Ton  will,  in  every  case,  find  three  to  ten 
of  these  parasites  working  in  the  throat  of  eaoh  fl^.  While  the  floh 
are  dying  they  release  themselves  and  retnm  to  tbeir  natural  abiding 
place  on  the  grass  and  weeds.  The  writer  verily  believes  that  no  other 
fish  existing  in  the  lake  will  feed  upon  these  parasites  except  the  perch. 
If  any  other  did  partake  of  them,  the  same  result  would  follow. 

Inregard  to  the  whiteflsh  dying:  It  is  nothing  annsual,  asmore  or  less 
die,  according  to  the  temperature  of  the  wat«r,  eveiy  year.  The  hotter 
the  summer  season,  the  more  dead  whiteflsh  will  be  seen  floating  on  the 
surface.  They  lire  in  the  coolest  water  in  the  lake,  which  is  the  deepest. 
The  presence  of  any  large  fish  drives  them  out  of  their  favorite  place, 
and  being  naturally  very  tender,  when  they  pass  into  water  of  a  great 
deal  higher  temperature,  death  ensues.  Tiy  this  experiment:  Take 
minnows  ont  of  the  lake  iu  the  summer  season  and  place  them  in  well' 
water;  death  follows.  Now,  take  minnows  iu  winter-time  out  of  the  lake 
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and  pnt  well-water  npon  tbem,  and  death  also  follows.  There  is  too 
Baddea  a  chanee  of  temperature.  Apply  thin  expuriment  in  the  white- 
fish  case,  und  yoa  have  the  reason  of  their  death.  (From  WiscoDsia 
State  Jourual,  Angast  5,  1881.) 

Tim  BiEDa  DYING  ALSO.— About  ten  days  ago  the  swallows  and 
sparrows  began  to  die  at  the  State  Insano  Uosintal^  and  day  by  day 
many  of  the  innocent  creatares  have  fluttered  helpless  to  the  groand 
and  Boon  become  dead.  Ureat  namb««  of  the  birds  abound  around  the 
hospital,  and  the  sadden  and  numerons  deaths,  not  only  in  the  im- 
mediate neighborhood  of  the  hospital,  but  throughout  tlie  entire  farm, 
have  occasioned  genuine  8ur]>rise.  The  birds  will  snddenly  drop  to  the 
ground  while  flying  through  the  air  oveitead,  in  placen  entirely  remote 
fi-om  telegraph  wires,  trees,  or  other  obstrnetions  against  which  It  is 
possible  to  injure  themselves,  and  die  witbont  a  flutter  or  any  indi- 
cationof  pain.  Tbedoctors  and  attendants  at  thehospital  have  repeat- 
edly thrown  the  birds  into  the  air  again,  in  the  hope  that  they  would  be 
able  to  resume  their  flight,  but  in  every  instance  they  have  fallen  back 
to  the  earth  again,  to  die.  Governor  Busk  has  observed  a  few  of  the 
dead  b^rds  around  hie  home,  and  others  residing  on  the  shores  of  Lake 
Mendota  have  noticed  the  same  phenomenon. 

SuperintendentBudEmaBter,oftbe  State  Insane  Hospital, has  atheory 
in  regard  to  the  cause  of  their  deaths.  He  says  that  myriads  of  flies 
swarm  upon  the  putrefying  bodies  of  the  dead  perch  apon  the  shores  of 
Lake  Mendota,  where  they  feast,  and  that  these  flies  aie  eaten  in  great 
quantities  by  the  birds,  which  would  indicate  that  the  death  of  the  lat- 
ter in  attributable  to  the  same  cause  as  that  of  the  former.  If  the  birds 
really  do  die  fh>m  eating  the  flies,  then  the  8ui>erintendent  states  that 
he  believes  the  fish,  npon  which  the  flies  feed,  are  troubled  with  blood- 
poisoning.  The  mystery  of  the  flsh  mortality  certainly  deepens,  and  is 
greatly  intensified  by  tiie  fatality  which  has  so  recently  stricken  the 
birds. 

In  this  connection  it  may  be  well  to  say  that  a  little  boy  residing  in 
this  city  drove  off  the  railway  bridge  into  Luke  Menona,  a  few  days  ago, 
and  was  stung  so  severely  in  one  of  his  eyes  by  some  animal  beneath 
the  surface  of  the  water  that  he  lias  been  unable  to  use  it  in  any  way 
since.  When  he  sustained  the  injury  be  saw  no  object,  and  feels  confi- 
dent that  it  must  have  been  done  by  some  insect  or  worm  very  smaU  in 
size.     (From  Wisconsin  State  Journal,  August  0, 1884.) 

Two  HUNDRED  TONS  HAULED  AWAY. — The  mortality  of  perck  and 
other  fish  in  Lake  Mendota,  Wisconsin,  continues,  and  scientific  men 
fiom  various  parts  of  the  country  have  been  called  to  investigate  the 
matter.  Thus  far  200  tons  of  dead  flsh  have  been  hauled  away  from  the 
shores  of  the  lake  by  the  city  authorities.  The  worst  mortality  prevails 
when  the  lake  is  very  still  or  gently  stirred  by  a  south  w  ind.  On  a  rough 
estimate  3,000,000  fish  have  died  in  the  lake,  and  their  bodies  have 
drifted  to  the  shore.    Perch  are  the  only  flsh  dying  whose  death  cannot 
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be  accounted  for.  Whiteflsh  are  goitig  to  a  certain  extent,  btit  they  die 
evei;  year  on  accouut  of  being  driven  firom  tbe  cold  voter  near  tlie 
moatb  of  tbe  springs  which  supply  the  lake,  wh«r«  they  congregate,  into 
the  warm  vater  which  prevails  everywhere  else.  A  few  pickerel  also 
are  seeu  dead,  bat  not  enough  to  cause  the  idea  of  an  epidemic.  It  is 
tbe  perch  which  get  tbe  best  of  flsbemieu  now  by  their  death.  The  dead 
perch  range  in  size  from  one-half  pound  to  2  pounds.  Tbey  have  strewn  tbe 
shore  for  nearly  fonr  weeks.  Gart-loadsare  taken  away  and  bnrled,  bat 
■till  the  shore  is  coveretl  with  their  carcasses.  Every  gale,  every  breeze 
that  blows,  strews  them  over  tbe  waves.  Theories  are  namerous  re- 
garding this  disease.  Oue  attributes  it  to  an  insect  that  gets  into  tbeir 
windpipe  and  cbokes;  anotber  notices  a  black  spot  near  the  gill  and 
attribntes  to  its  presence  the  cause  of  which  death  is  theettect  (Madi- 
son Transcript,  Aagust  7, 1864.) 


alS^DBRTBVOTIOI*  OV  PIHH.POOD  BT  BLADDBB WOBT  (VMnUnrta). 

Br  S.  A.  FOBBEi. 

[Fram  Forest  and  BtreaiD,  September  4, 1881.] 

While  the  very  interesting  fact  of  the  destruction  of  young  fishes  by 
the  bladderwort  is  occupying  the  attention  of  your  readers,  permit  me 
to  mention  another  method  than  that  of  direct  destruction  by  which 
tb^se  plants  must  often  greatly  binder  tbe  multiplication  of  fishes  in 
waters  infested  by  them.  In  an  article  on  tbe  eotomostraca  of  Lake 
Michigan  and  at^acent  waters,  which  I  published  in  the  American  Kat- 
nralist  for  July,  1882,  I  remarked  that  iu  t«n  "  bladders  "  of  Utricularia 
vulgaris,  taken  at  random,  I  found  ninety-three  animals,  either  entire  or 
in  recognizable  fragments,  and  representing  at  least  twenty-eight  spe- 
cies. SeTenty-sizoftheanimalBfoaadwereentomostraoa,and  belonged 
to  twenty  species.  Nearly  three-fourths  of  both  individuals  and  species 
were  oladocera.  Just  one-third  of  all  tbe  animals  found  in  the  blad- 
ders belonged  to  the  single  species  Aoropemt  kveoeq^halua  Koch.  'Sow, 
my  studies  previously  made  of  the  food  of  young  fishes,  reported  chiefly 
in  tbe  third  bulletin  of  tbe  Illinois  State  Laboratory  of  Natural  History, 
showed  that  the  principal  food  of  all  young  fishes,  with  quite  insiguifi- 
cant  exceptions,  consists  of  the  very  class  of  minute  animal  forma  which 
the  bladderwort  is  constantly  engaged  in  selecting  (h)m  the  water  by 
means  of  the  hundred  of  bladders  with  which  each  plant  is  covered.  It 
thus  not  only  occasionally  entraps  the  youngest  fishes,  bat  likewise 
habitually  and  continuously  contends  with  them  for  food,  and  may  be 
said  to  thrive  largely  at  their  expense. 

NoBUAL,  III.,  Avgwt  29, 1881. 
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Br  >•  J-  MARTIN. 

[Prom  letten  to  Prof.  6.  F.  Btucd.] 

SuHHABY. — Laat  veek  vitiieesed  the  largest  receipt  of  fish'  at  this 
port  for  several  years,  the  total  auoaDt  of  oodfiftb  landed  being 
4,020,000,  of  which  3,080,000  poaods  was  brought  from  Qraud  Banks. 
One-balf  of  the  flah  from  Grand  Banks  was  brought  by  Nova  Sooda 
vessels.  There  were  also  landed  212,000  poandH  of  fresh  halibut  and 
12,665  barrels  oS  mackerel,  inclading  966  barrels  Jrom  the  bay  of  Saiut 
Lawrence.  The  260  barrels  of  herring  canght  in  nets  and  traps  in  the 
harbor  have  been  sold  to  the  fisbenneD  for  bait. 

Maokebei Small  mackerel  are  plenty  on  the  eastern  shore,  and 

extend  from  Mount  Desert  to  Cape  Sable  in  tfae  Bay  of  Fnndy  and  aa 
for  up  as  Grand  Manan.  Large  mackerel  are  scarce  on  the  New  Eng- 
land coast,  the  amoant  caught  being  about  6  barrels  oat  of  evwy  100 
barrels.  The  remainder  ranks  as  No.  2,  No.  3,  and  No.  4.  They  bring 
a  low  price,  and  sold  yesterday  at  $3.75  per  barrel,  with  the  large  ones 
included  in  the  lot.  I  hear  ftx>m  the  Bay  of  Saint  Lawrence  from  three 
to  four  times  a  week,  aud'leam  that  tbe  prospect  for  a  large  catch  of 
mackerel  is  good.  On  August  12  and  13  the  vessels  made  large  haols 
off  Sooris,  Prince  Eidward  Island,  one  vesael  catching  400  barrels  of 
mackerel  in  two  days.  Mackerel  are  late  in  North  Bay  this  summer, 
owing  to  the  length  of  time  ice  remained  in  tbe  bay.  The  ice  did  not 
leave  the  bay  until  June  2,  and  tlie  mackerel  would  not  enter  until  the 
water  became  warm,  t  think  the  mackerel  that  have  been  seen  at 
Green  Bay,  close  to  the  Btrait  of  Belle  Isle,  were  driven  that  way  by  the 
ice.  Hie  mackerel  in  the  Bay  of  Saint  Lawrence  are  very  fet  and 
large. 

Blubfish. — Yesterday,  as  schooner  Phant^nn  was  on  its  way  out 
after  mackerel,  a  school  of  fish  was  seen  3  miles  from  the  mouth  of 
Gloucester  Harbor.  A  seine  was  set  and  136  blneflsh  taken,  which 
were  sold  for  976. 

Hake. — Hake  have  been  a  fiiilnre  this  year,  not  enough  being 
canght  to  supply  the  market 

SwoBDPiSH.— -Swordflsh  have  been  plentiful.  I^st  week  2  boats 
landed  25  sword&sh  each,  ftvm  Jeffries  Bank,  the  60  aggregating 
16,025  pounds,  and  sold  at  5  cents  per  pound.  On  Angust  1  there 
were  4  swordfish  brought  in,  and  sold  at  10  cents  per  pound. 

Gloucester,  Mass.,  Augtat  17, 1884. 

Codfish. — During  tbe  past  week  there  have  been  eighty-seven  ar- 
rivals from  the  fishing  grounds,  landing  1,878,000  pounds  of  salt  cod- 
fish, two-thirds  of  which  was  brought  from  Grand  Banks.    There  were 
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irix  arrivals  witb  166,000  ponuds  of  fresh  balibnt.  There  were  four  ar- 
rivals to-day  from  Grand  Banks.  Fonr  veeMls  tcom  Sova  Scotia  Bold 
their  flsh  at  $1.60  per  hundred  ponnds.  The  Grand  Banks  cod-achooner 
Ethel,  of  Xova  Scotia,  bad  370,000  potinds  of  salt  codfloh,  the  largest 
trip  of  salt  codfish  ever  landed  is  Gloncester  by  one  vessel.  This  cargo 
was  sold  at  $1.65  per  hnndred  poonds.  The  Gloocester  firms  will  lose 
a  gr^Bt  deal  on  tb«  Grand  Banks  fish,  as  the  Nova  Scotia  vessels  are 
stocking  the  place  with  flab  at  low  prices.  I  have  known  bome  firms  to 
pay  $2.25  per  hnndred  for  Grand  Banks  codfish. 

Maoeebel.— Tber«  have  been  landed  8,417  barrels  of  mackerel 
cangbt  in  the  Bay  of  Fandy,  and  3,5S1  barrels  coaght  in  the  Bay  of 
Baint  Lawrence.  There  were  sbipped  from  Canso  by  rail  1,314  barrels 
of  mackerel.  The  mackerel  taken  in  tbe  bay  are  of  good  quality,  large 
and  fotf  three-fourths  of  tbe  amount  caught  being  No.  1,  and  the  re- 
maining qaart«r  No.  2.  Ko.  1  mackerel  from  tbe  Bay  of  Saint  Law- 
rence sold  at  $13  per  barrel,  and  the  Bay  of  Fnody  mackerel  sold  at 
$3.75  per  barrel,  '*  as  they  mn."  Vessels  from  North  Bay  report  mack- 
erel schooling  fr«m  Gape  Oanso  to  Gape  Sable,  and  that  they  are  of  the 
same  size  as  the  mackerel  in  tbe  Bay  of  Fandy. 

Glotioebtbb,  HA88.,  Auffutt  24, 1884. 

Monthly  suhuabt. — The  receipts  of  fish  at  Glonoester  daring  the 
month  of  Angnst  were  as  follows;  Eleven  million  eight  handled  and 
twenty-six  thousand  ponnds  salt  cod,  647,260  pounds  fresh  halibut, 
147,900  pounds  salt  halibat,  41,322  barrels  salt  mackerti,  370  barrels 
herring,  and  85  swordtlah  weighing  26,340  pounds. 

The  above  fish  arrived  from  the  following  grounds :  George's  Bank, 
118  fares,  2,578,000  pounds  salt  cod  and  46,060  ponnds  fresh  halibut; 
Gruid  Bank,  41  fores,  8,380,000  pounds  salt  cod  and  72,600  ponnds  salt 
balibnt;  Giiuid  Bank,  Banqnereau,  &&,  21  fares,  699,000  ponnds 
ftesh  halibut ;  Western  Bank,  Banqnereau,  &&,  9  fores,  474,000  pouuds 
salt  cod  and  6,400  ponnds  salt  halibut;  Bay  ofSainl  Lawrence,  14  fares, 
7,332  barrels  salt  mackerel ;  Amerioui  shore,  88  fores,  33,990  barrels 
salt  mackerel;  shore  fishing  grounds,  coast  of  Maine,  &&,  314,000 
pounds  salt  flsb,  mixed;  swordflshenaen,  86  swordflsh,  weighing 
26,340  poonds;  traps  near  Gloocester,  370  barrels  herring,  100  barrels 
mackerel ;  off  Gloncester  Harbor,  in  seine,  134  blaeflsh. 

Tbe  first  arrival  from  the  Greenland  fleet,  schooner  H.  M.  Sogers, 
brings  home  80,000  ponnds  salt  ood  from  Flemish  Gape,  and  70,000 
pounds  salt  halibat  taken  off'  tbe  Greenland  coast. 

Glouobstbr,  Mass.,  S^tember  1, 1884. 

The  Qseenland  ealibdt  pisheby. — I  have  gained  the  following 
information  about  this  fishery,  two  vessels  having  arrived  from  that 
region  during  the  past  week.  These  vessels  came  home  earlier  than  in 
former  years  and  have  left  several  vessels  on  the  coast.  The  two 
schooners  arrived  are  the  U.  H,  Perkins  and  Herbert  M.  Sogers.    Tbe 
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former  vessel  fished  Id  tfae  osaal  groDDds  of  Eolsteinberg  and  brings 
borne  80,000  iKianda  of  fiitcbes  of  halibat  from  Greenland  besides  70,000 
pounds  of  codfish  taken  ou  Flemish  Cap.  She  reached  Greenland  July 
12,  abont  a  week  earlier  than  others  of  the  fleet,  and  found  fish  at  once, 
and  having  secured  a  fall  &re  left  Greenland  August  2,  which  is  about 
the  dat«  of  beginning  the  fishery  there  in  past  years,  the  size  of  fish 
ranging  abont  as  nsoal.  The  weather  was  fine  and  no  difficulty  was 
'  experienced  in  fishing.  She  left  on  the  ground  the  schooners  Sbiloh, 
Mist,  Bj-ron  Eines,  Mary  E.,  Herman  fiabson,  and  the  Ss^h  Putnam, 
The  last-named  vessel  belongs  in  Beverly,  Mass.,  the  Byron  Hines  hails 
from  Yarmoatb,  Nova  Scotia,  and  the  other  vessels  are  owned  in  Glou- 
cester. The  particulars  of  the  other  vessels  will  be  reported  as  fiuk 
as  they  arrive. 

The  Herbert  M.  Bogers  fished  on  a  new  spot  of  ground  in  latitude 
63<^  33',  about  30  miles  off  shore  from  Gandham  or  Codport;  the  wBter 
was  fh>m  60  to  81  fothoms  deep ;  osed  faalibnt  and  cod  for  bait  and  fonnd 
halibut  abundant,  securing  a  ftill  fare  of  70,000  pounds  of  flitches  ia 
fourteen  days.  This  vessel  had  stopped  on  Flemish  Cap  on  the  way  to 
Greenland  and  caught  80,000  pounds  of  codflsh.  She  left  Greenland 
July  28,  having  been  there  since  July  14.  This  is  the  shortest  time- 
trip  ever  made  to  Greenland,  and  by  for  the  shortest  stay  on  that  coast. 

I0EI.AND  HALIBUT  FISHERY. — Three  vessels  are  engaged  in  tfae  Ice- 
land halibut  flshety.  They  left  Gloncester  Mny  20,  22,  and  24.  Th^ 
are  the  schooners  Alice  M.  Williams,  David  A.  Story,  and  the  CJoscord. 
No  definite  information  has  yet  been  received  from  this  fleet,  although 
fh)m  meager  reports  it  is  expected  they  will  secure  All  fares.  The 
weather  has  been  favorable.  Will  write  abont  the  trips  as  soon  as  Uiey 
get  home.    They  are  expected  any  tinie  now. 

SWOBDPISH  FiSHBBT. — The  fishery  for  swordfish  off  the  New  Sng^ 
land  coast  this  season  is  very  prosperous.  The  fleet  numbers  42  s^ 
hailing  from  ports  all  the  way  fVom  Newport  to  Portland.  The  fishing 
began  at  the  usual  time  and  is  likely  to  continue  through  this  month. 
A  number  of  the  fleet  have  landed  their  catch  here  Euid  fonnd  ready 
sale.  In  August  85  swordfish,  weighing  abont  24,000  pounds,  were 
shipped  from  here  to  New  York  and  other  markets.  The  first  arrival 
here  was  on  July  28.  The  fish  were  caught  on  Western  Jeffries,  and 
sold  at  10  cents  per  pound.  The  fare  was  28  fish,  -wbieh  averaged  abont 
320  pounds  each.  This  makes  113  swordfish  landed  here  ft«sh,  weigh- 
ing about  33,000  pounds.  The  largest  fish  weighed  613  pounds,  ex- 
elusive  of  head  and  tail,  and  was  one  of  the  first  lot  brought  here.  The 
price  during  August  was  flrom  i^MS  cents  per  pound  fresh, or  (12  per 
barrel  salted.  The  salt  ones  were  landed  by  mackerel  vessels — about 
20  barrels,  or  about  4,000  pounds,  being  the  catch  thus  f^  of  the  mack- 
erel men.  This  amount  may  be  added  to  the  33,000  pounds  of  fresh. 
The  weight  of  the  fresh  flsb,  as  given  above,  is  exclusive  of  heads, 
swords,  and  tails,  so  that  the  live  weight  Of  the  flsh  would  be  mncli 
greater, 

I.,.  „■  Google 
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The  season  began  off  Block  Island  and  gradnall;  worked  eastward, 
Btrikinf  tfae  soathern  part  of  George's  and  then  across  George's,  and  on 
the  sbore  grounds,  particularly  Jefitiea'  Bank,  where  all  of  tliose  landed 
Inhere  were  taken.  I  have  talked  with  the  skippers  of  the  vesselB  and  the7 
say  this  is  the  best  year  they  ever  had,  both  because  the  fish  are  plenty 
and  iiriceB  good.  The  captain  of  the  Village  Belle,  of  ^Newport,  who 
was  here  last  week,  WedneBday,  saidhecaughtSlswordflsb  in  a  week's 
cruising  off  Komau's Land,  all  big  fellows,  and  in  one  day  he  had  7  fish 
struck  and  captnred.  He  sold  the  catch  at  Newport,  as  did  many  of 
the  other  wssetB.  He  had  jnst  come  here  from  his  craising  south  of 
Cape  Cod.  The  fleet  has  been  north  of  Cape  Cod  for  the  past  fortnight 
or  three  weeks,  and  they  are  now  cruising  fh>m  abreast  of  Boone  Island 
to  Mount  Desert  Bock.  The  schooner  Morrill  Boy,  of  Gloucester,  Capt. 
Russell  Gill,  fitted  out  for  Bwordflshiug  Jnly  16,  and  has  landed  since 
that  date  40  swordfish,  about  13,000  pounds,  without  heads  and  tails, 
realizing  5}  cents  per  pound  at  Portland.  Thefleet  now  land  much  of 
their  catch  at  Portland,  which  is  the  only  market  east  of  here.  Some 
go  to  Boston.  The  only  other  landing  places  that  I  know  of  are  New 
Bedford  and  Newport.  I  will  rep4Mrt  any  further  information  I  can 
gather  aboat  this  fishery. 

Maoeebgl. — Mackerel  are  very  abundant  on  the  I7ow  England  coast, 
though  small  in  size.  The  price  is  rery  low,  only  $3.60  per  barrel,  in- 
cluding the  barrel — that  is  before  they  are  packed.  In  the  bay  of  Saint 
Lawrence,  Gloucester  mackerelmen  have  in  some  cases  done  well,  secnr- 
ing  fhll  fares  of  large  fish  that  sold  for  $10  to  $11.  The  catch  by  the 
Gloucester  fleet  in  the  bay  in  Augnst  was  between  7,000  and  S,000 
barrels  as  against  33,000  barrels  on  this  shore.  The  season  bids  faii-  to 
be  a  great  one  for  mackerel.  During  the  last  few  days  they  have  been 
close  in  shore  about  Gape  Ann.  Traps  along  shore  hereabouts  taking 
large  quantities  were  ftill  of  mackerel  this  morning,  but  no  sale  for  them, 
as  the  canneries  h?re  have  shut  down.  The  cannery  of  J.  J.  Bums  & 
Co.  is  probably  permanently  closed  and  the  firm  In  litigation  with 
nnmerona  parties— a  regnlar  failure  resulting  ftom  poor  mauagement. 
The  factory  of  James  G.  Tarr  &  Bro.  is  closed  for  a  short  time  on  ac- 
count of  the  low  price  of  the  canned  product. 
Gi^uoBSTER,  Mass.,  Septmtber  2, 1884. 

The  past  week  has  been  a  busy  one  in  some  branches  of  the  fisheries, 
particnlarly  the  mackerel  fisher)-  and  the  swordfish  fishery.  In  the 
George's  Bank  oodfishery  the  number  of  arrivals  has  been  twen^-fonr, 
with  fair  trips.  From  the  Grand  Bank  there  have  been  several  arrivals 
with  full  fares.  The  second  vessel  of  the  Greenland  fleet  to  arrive 
reached  here  September  1  with  90,000  pounds  flitefaed  halibut  and 
60,000  pounds  of  ood.  The  sword  fishermen  have  landed  about  200 
fi^  during  the  week,  and  report  them  still  abundant  westward  of  here. 
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The  vessels  in  this  flsbeiy  dow  Dmober  abont  100  sail  and  are  largely 
hakera,  belonging  along  the  Maine  coast. 

Mackerel  have  been  very  abandant,  a  larg«  flert  arriving  daily  with 
full  fares.  The  nnmber  of  vessels  arrived  here  the  twenty-foor  hoars. 
vith  mackerel  has  been  30,  with  12,230  barrels ;  of  which  10,909  bar- 
rels were  shore  catoh,  and  the  rest  taken  In  the  Bay  of  Saint  Lawrence. 
About  20  vessels  are  now  in  the  bay.  The  catch  there  this  year  by  the 
American  fleet,  nnmbering  49  sail,  has  been  between  12,000  and  13,000 
barrels. 

Glouobstbb,  Mass.,  September  S,  1884. 


SIS^TBAmHC)  OAaPKBMAir  IN  TAFreiPAn*A  BITBK. 
Br  t'  DOCK.  HABBBLU 

[From  ■  letter  to  Prot  8.  F.  B^rd.] 

We  are  also  beginning  to  not«  the  increase  of  the  gasperean  in  our 
river.  Previous  to  the  war  tbey  were  pleotiftil,  bat  daring  the  war  there 
was  a  system  of  trapping  inaagnrated,  which  in  a  few  years  almost  ex- 
terminated them.  They  are  white,  resembling  the  bol&lo  In  shape,  and 
have  been  caaght  here  weighing  flrom  20  to  00  ponnds.  They  have  two 
bones  imbedded  in  tbeir  head  that  seem  to  have  no  connection  with  any 
oi^:an  of  the  head  whatever.  They  have  been  canght  this  dze  by  means 
of  a  trap  known  here  as  a  wing-dam  trap.  This  is  bnilt  with  a  strong 
foil  to  the  month  and  latticed  to  allow  the  water  to  pass  throagh; 
Angers  extend  back  of  the  fiill-boanl  which  prevent  the  flsh  from  taking 
any  side  advantage  of  the  current  and  force  of  water  produced  by  the 
foil-board.  The  trap  Is  generally  placed  in  the  middle  of  the  river  in 
shallow  water,  and  a  dam  oonstmcted  on  each  side  to  the  bank  is  boUt 
of  stakes  and  brash  in  the  shape  of  a  letter  Y,  with  the  trap  in  the 
center  where  the  wings  join.  The  dam  Is  bnilt  to  raise  the  water  to  » 
depth  of  3  to  4  feet  above,  and  allons  no  flsh  to  proceed  down  stream 
withoat  being  canght.  A  current  is  produced  in  ftontof  thetrapso 
that  if  one  of  any  size  stops  within  3  feet  of  the  month  of  the  trap,  In 
the  twinkling  of  the  eye  be  feela  himself  going  over  the  foil-board. 
Then  there  is  no  chance  in  the  world  for  him  to  save  himself.  This  is 
a  system  of  trapping  that  shoold  be  a  direct  violation  of  the  law. 

Bass*  are  found  to  be  on  the  increase  here,  and  are  discovered  in 
numbers  fiom  3  inches  long  upward.  They  are  very  gune  when  bong 
with  a  hook. 

OsTKA,  Miss.,  A«g%»t  1, 1884. 

*  A  ipeoimea  aent  v«8  proaoDOced  by  Dr.  Bean  to  be  the  tntk-wut^  dnuu  or  aheap*- 
head  {Saploidomota*  fnomttM).— C.  W.  8. 
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Tol.  IV,  No.  90.      VTaslilnfirton,  D.  C.     Oct.  1 


ai«.-«l«  HAIVVFACTVBBD  >••»  P*B  TBODT  Alf D  CABP.* 

Br  Dr.  C.  O.  HABZ. 

FooD-FLOUB  {Futtermehl). — The  compooeDt  parta  are  tbe  Bame  as-, 
in  the  food  cylindera  (Futter  zj/Under),  bat  its  looks  indicate  a  less  de- 
gree of  decay  and  worthlesBuees.  Here,  likewise,  the  preaeDce  of  artlo- 
nlates  can  easily  be  proved.  The  meat-floor  {Fleitehmehl)  does  not  pla^ 
snch  a  promiaent  part,  and  after  the  food  has  been  weighed  severaL 
times,  it  may  possibly  form  one-third  of  the  vhole.  Peas  and  com  o^a 
easily  be  diadngoished  and  coDsiderablequaDtities  of  other  cereals  caiL 
be  noticed.  On  the  basis  of  my  extensive  and  oarefbl  examiDations  I 
think  I  can  state  with  certainty  that  the  two  kinds  of  food  in  qnestioik 
are  composed  of  tlie  following  ingredients  i 

1.  The  cylinder-food  consists  of : 

Oronnd  niMt  (inclndiog  artionUtM) 60  to  66 

B*p«orlliiflMd 6  tolO 

C«>m 9  to  10 

,  Pom 8  to  10 

Flour,  MDODg  it  ■oiDO  a*t-mMl 6  to  10 

CookiDg-Mit 10 

2.  The  food-floor  (Futteniuhl)  consists  of: 

Tula. 

Oronnd  iiie»t ..- %to35 

BapeotUoaMd 19  to  SI 

Corn 9  to  10 

F«u  (ot  v«tofa«s> 18to2S 

Floni  *nd  okia IStoSS 

Cooking-Mlt Ito   S 

For  tbe  preparation  of  fish-food  I  woald  (on  the  ba^  of  tlie  analy^s 
of  the  food  referred  to  above)  recommend  the  fbllowiog  receipts : 
1.  For  cylinder-food,  take^ 


Omondbi 


FllMtf 

ths   bMt 


•StnFt»i)l^faa»rtBrn>r«UmmdKarjtft».    IF^omtlMJ).  F^.,ToL  Til,  No.  U.  Stet- 
tin, April  1, 18S4.    Tnuialated  ttom  the  QermaD  by  Hkbmam  JacOBsor. 
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Tbis  mixtare,  with  the  addition  of  10  ponodB  of  coobing-salt  and 
water,  is  kneaded  into  a  Htiff,  toagh  paate,  and  by  meaDs  of  a  saasage- 
aqnirt,  with  ao  openiDg  the  size  of  a  thick  lead-pencil,  laid  oat  on 
boards  vMcb  are  sprinkled  with  flonr,  and  tbete  idlowed  to  di?.  It 
is  poasible  that  an  addition  of  gronod  cockchafers  will  make  the  food 
more  enticing  for  the  fieh  and  it  is  worth  while  to  tr;  it.  In  that  caae 
on&JDight  use  60  pooods  of  ground  meat  and  15  pounds  of  cockchafers. 
The  com  might  be  replaced  by  peas  or  field  beans,  which  are  cheaper 
and  much  more  natritioos,  and  the  food  wonld  donbtless  be  improved 
thereby. 

2.  for  the  fbod-floor  (f^Hernwil)  take— 


Ptimda. 

Prleatf 

M 

i 

10 

JCmI*. 

Onlii.aMir _ 

LM 

IM 

KM 

To  every  100  pounds  of  the  mixtareae  much  ae  10  pounds  of  common 
salt  should  be  added. 

If  we  examine  the  quality  of  the  articles  of  food  analyzed  above,  as 
to  tbeir  chemical  composition,  and  especially  as  to  the  quantity  of  par- 
ticalarly  valaable  sabstances  contained  in  them,  we  arrive  at  the  fol- 
lowing result: 

There  are  contained  in — 


■tsa- 

aoaz. 

PrraMl. 

p^^ 

According  to  Dr.  E.  Weio,  the  practical  valae  is  as  follows : 

A.  [(53 -t- 10)  xl6]H- [16x3.2]  =  10  marks,  69  pfennigs  [(2.52]. 

B.  [(36+12)  X  10]  +  [30  X  3.2]  =   8  muks,  48  pfennigs  [12.01]. 
But,  as  was  stated  above,  when  we  buy  the  ingredients  we  most  p^ 

12.66  marks  [93.01]  for  cylinder-food,  and  0.90  [$2.33J  for  feed-fionr. 
We  refer  here,  of  course,  to  the  best  qnality,  for  an  inferior  article  laay 
be  boagbt  from  dealers  for  22  marks  [t5.23].  Under  these  drcnmstanc^ 
there  is  of  course  no  prospect  of  making  it  pay  to  raise  fish  on  these  sab- 
stances. 

In  food  suitable  for  flab -cultnre  one  looks,  of  coarse,  for  a  owtaiDpex^ 
centage  of  albumiuoos  matter,  fat,  and  hydrates  of  carbon ;  bnt  in  natitg 
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the  different  ingredients  one  should  see  to  It  that  there  is  not  too  (treat 
a  diSiei«oce  between  their  practioal  valae  and  tliehr  price.    It  will  be  ' 
found  to  foe  exceedingly  iqjBdioioaB  to  ose  com  for  this  purpose    For 
com,  oatB,  or  rye  may  be  at  any  time  snbetttnted  to  advantage;  for,  ac- 
cording to  Dietrich  and  KSnig,  there  are,  on  an  average,  toutained : 


PratidiM. 

TM. 

isa. 

J>">«^ ■ 

Inije 

S!*;;:;:;;;;;:::;::::;::::;:::::;::;:::::::;;:::;:::::;::::: 

nrfUM. 
l.Bto4.W 

Com  costs  at  present  i^nt  9}  marks  ($1.54)  per  100  poanda,  Tbile 
the  other  three  cereals  may  be  bought  for  flrom  4  marks  30  pfennigs 
(91.02)  to  6  marks  (91.19). 

Instead  of  linseed  or  rapeseed,  sesame  cake  may  be  need  to  advantage, 
'Which  costs  only  6  marks  (tl.l9)  per  100  poanda,  and  contains  33  per 
cent  albumen,  13  per  cent,  fot,  and  24  per  cent  safostances  free  from 
nitrogen.  A  pound  of  fot  ttr aftonnd  of  albttiUen  woald  therefore  cbst 
only  10  pfennigs  (2.3  cents),  and  a  poood  of  hydrates  of  carOon  only  2 
pfennigs.  In  order  to  make  the  mixture  more  binding  it  will  be  found 
advantageous  to  add  a  few  kilograms  of  linseed  cake  per  100  pounds. 

Peaa  may  be  entirely  omitted,  or  the  cheaper  vetches  may  be  substi- 
tuted for  them.  A  portion  of  tike  ground  meal  might  also  be  omitted, 
or  be  replaced  to  advantage  by  cockchafers.  Dried  cockchafers  can 
easily  be  procured  for  9}  marks  ($2.26)  per  100  pounds,  while  ground 
meal  costs  15  or  16  marks  (93.67  to  93.80)  per  100  pounds.  The  oompoel- 
tion  of  both  these  artiries  is  very  similar. 

According  to  IMttman,  dried  oookohafers  oontain — 

F«r«Mt. 

Froteine 66.6 

CUUm 4.52 

Fat 16.06 

PorticluofasbM 4.S9 

vfaile  ground  meal  contains,  according  to  Dietrich — 

Pnoaat 

Water 8.86 

pToMtie IK.  06 

Fat W.30 

Aahesandaml i 2.90 

According  to  Pott — 

Tat  eta*. 

Water 10.48 

Proteine 7S.46 

Tmt 1S.43 

AdiMwdauid V 4.88 
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And  aootndiDg  to  J.  Ijehmann— 

rwMnl 

W»*ar 10.U 

Pratebw 73.68 

¥»t 13:70 

Adi«B  Hid  Buid ^ 3.77 

As  "wiOk  domestic  uiimals,  so  with  flsb,  fhvorftbl«  TMolts  ean  be  looked 
for  only  if  tbe  food  is  freeh  aod  of  tbe  very  best  quality.  The  ontlfty 
fw  tliift  food  should  be  aa  little  as  possible,  for  otberwiae,  taking  into 
oonsideratioB  the  great  diffloolties  connected  with  tbe  raising  of  flsh, 
Vbe  ase  of  ardflolal  fi)od  will  hardly  repay  the  tronble. 

I  woald,  tbereftve,  advise  fish^eoltarists  to  bay  tbe  neoessaiy  ingie- 
dlents  and  mix  their  own  food ;  then  Ouiy  will  know  what  they  have  and 
can  draw  oorreet  conidasions  from  the  msalts,  and,  if  necessary,  make 
improTemeots  in  the  food.  Food  booght  at  random  has  always  two  great 
defects.  In  the  first  place  one  dees  not  know  its  component  parts,  and 
in  the  second  place  it  is  possible  that  Ihe  component  parts  are  erf  the 
most  inferior  qnality. 

I  would  stroagly  recommend  to  flBh-onltorlcto  tfae  fitUowing  mixtnre: 


P«i 

rM>tac*<«- 

PtotafaM. 

ntt 

5^23Si 

ao 

M 
It 

■M 

H.U 

U.M 

TABLI  OF  COST. 


iT.SiwrBBit.lkt  =  T.l*  KsLlt 

0.>[>«T<MDt.  liydntaiof  aailMn=  O.Sv  S.1 

omtMDUii  {  Ltnrerat.1i7dnt«of  aitm-l-lK  1.1:e0.m! 

0^^po»«^    ««.(  kSgSSStSr^J  =..Il>.l.=e.H[ 

^'""^  I  S.MiM«M.bfdiMM«fMrtga->.H><tJaO.*Tl 
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The  difference  between  the  practical  valoe  and  the  price  ia  therefore 
very  amall,  and  the  expense  can  be  still  Airther  reduced  if  a  portiOD  oi 
the  gronud  meat  is  replaced  by  cockchafers  and  a  portioik  of  the  oata 
by  cheap  floar. 


•■r.-«I«    HANWAOTVBBD    W—»    V*B    TB«DT    AHM    OABT.* 

Br  CARL  KICKI^S. 

There  has  lauly  been  poblished  an  article  by  Prof.  0.  O.  Ears,  giving 
the  resnltfi  of  his  microscopic  examination  of  my  food  for  troat  and  oarp 
mano&ctnred  by  Louis  Gooe,  of  Heidelberg.  These  resalbs  astonished 
me,  tor  I>r.  Harz  has  found  in  this  food,  with  the  exception  of  gronnd 
meat,  all  sorts  of  ingredients  except  those  of  which  it  is  composed.  The 
following  sentence  is  characteristic  of  the  entire  exunination :  "I  wag 
not  able  to  turive  at  any  deHnite  resulu  as  to  the  presence  or  abeenoe 
of  linseed.^ 

In  order  to  be  absolutely  certain  that  Goos  had  maoufhctored  the  food 
in  strict  accordanoe  with  my  redeipt,  I  infimned  him  of  Dr.  Harz's  ex* 
amination,  requesting  him  to  have  the  food,  which  bad  already  been 
ohemiciilly  examined  at  Marbnrg,  also  analyzed  miotoscopicf^y.  I 
give  below  the  result  of  this  analysis ; 

Marbuso,  May  9, 1881. 
Mr.  Louis  Goob,  Heidelberg : 

The  specimen  of  flsh-food  transmitted  Zfovember  3, 1883,  by  the  As- 
sociation for  Furthering  Fish-culture  in  tiie  district  of  Kassel  (Hr. 
Oeoi^  Seelig,  in  Kassel),  when  examined  March  26, 1884,  was  found  to 
contain — 

Water 13.M 

ProtNoe  BnbataoMa 46.76 

Pat 10,60 

Hydute  of  oaTbon 16.87 

Wood-liber l.flO 

Mineral  sabatanoea 10.83 

This  flah-fbod,  according  to  the  microscopical  examination,  is  mainly 
a  mixture  of  ground  meat  (meat-flour),  an  article  of  food  which  at  pres- 
ent  is  used  very  extensiTely  in  agriculture,  and  flour  prepared  &om  the 
fhiits  of  legnminons  plants  (probably  vetches) ;  ita^  ingredients  are, 
therefore,  highly  nntritive.  Wheat  and  oats  occur  in  small  quantities, 
and  iadeterminable  substances  in  exceedingly  insigniflcant  quantities. 
PaOF.  Db.  DIETEICH, 
Director  o/tke  Experimental  Agricultural  Station, 

*"Ei*  tUek/mtUr  filr  FortlUm  im4  Karffe*"  From  tbe  DtitUdie  Fit^Ltrti-Zeihmg, 
Tol.  vli,  No.  23;  8t«ttln,  June  3,  1664.  Translated  from  the  OermaiL  bj  Hxbman 
JaCOBSOn. 


;,„■  Google 


4fi4     BTTLLBTm  OF  THE  nNITED  STATES  FISH  COHHISSION. 

I  can  accept  this  as  a  correct  result,  because  it  does  not  expect  more 
ttom  tbe  toicroscope  than  that  instrumeiit  can  accomplish,  and  leave  it 
to  my  readers  to  compare  it  with  the  resalt  obtained  by  Dr.  Harz.  It 
is  evident  that  Insiguificant  quantities  of  indeterminable  snbfttances 
cannot  be  avoided,  and  every  farmer  knows  that  even  if  he  cleans  his 
grain  ever  so  carefully  some  particles  will  slip  in  which  do  not  belong 
to  it. 

Dr.  Harz*B  article,  however,  cansea  me  to  make  the  following  state- 
ment: To  avoid  mistakes  I  must  state  that  the  "food-flour"  which  Dr. 
Hare  examined  is  no  flsh-food — would,  in  fact,  be  .very  expensive  if 
used  as  snob — but  a  dog-food  maiinfactared  by  Ooos  for  many  yeais. 
I  therefore  need  not  consider  it  at  all  in  this  connection. 

I  was  greatly  surprised  by  Dr.  Harz's  statement  that  the  food,  after 
having  stood  iu  a  room  for  twenty-fonr  hours,  developed  a  peculiar,  dis- 
agreeable odor.  From  my  own  experience  I  must  term  this  as  pnre 
imagination,  for  I  kept  this  food  for  at  least  six  months  in  my  study, 
partly  in  small  pieces  and  partly  in  open  cigar-boxes,  and  I  could  never 
discover  eyeu  the  slightest  odor.  Since  I  moved  into  my  present  quar- 
ters— in  October,  1383 — I  keep  this  food  in  my  garret,  and  although  it 
has  become  damp  during  winter,  I  cannot  discover  any  odor  whatever, 
I  also  keep  a  small  quantity  in  my  room,  for  feeding  the  fish  in  my 
aquarinm,  and  cannot  notice  any  odor.  It  is  possible  that  the  food 
examined  by  Dr.  Harz  had  for  some  time  been  kept  in  a  damp  cellar 
and  become  infested  with  roaches  and  other  vermin,  which  would  to 
some  degree  explain  the  result  of  his  ezamioation  and  the  odor. 

Owing  to  the  nature  of  the  ingredients  which  Dr.  Harz  thinks  he  has 
discovered  in  the  food,  he  has  come  to  find  it  expensive,  for  which, 
however,  I  cannot  blame  him  very  much,  since  in  my  article  "on  the 
artificial  feeding  of  carp"'  I  made  use  of  the  expression,  "I  have  not 
taken  into  account  the  cost  of  prodaciog  the  food,  thna  placing  it  at  a 
mncb  lower  price."  I  have  corrected  this  mistake  in  my  article  on  the 
same  subject  in  the  BayeriBche  FUekerei-Zeituttg,  1883,  No.  1, 19-23,  and 
I  would  recommend  Dr.  Harz  to  study  this  article.  He  has,  moreover, 
not  taken  the  salt  into  account.  On  the  other  band  Dr.  Harz's  erro- 
neous calculation  may  be  excused  by  tbe  circamstance  that  he  has 
based  it  on  the  cheap  ingredients  of  the  food,  as  erroneously  found  by 
bim,  white  it  consists  of  comparatively  expensive  materials.  If  Dr. 
Harz  will  take  into  account  the  cost  of  production  and  the  salt,  and 
consider  that  the  manufacturer  wants  not  only  to  make  the  interest  on 
the  capital  invested  in  buildings,  machinery,  implements,  &c,  but  also 
some  net  profit,  he  will  hardly  find  Mr.  Ooos's  price  too  high. 

A  person  who  manufactures  tbe  food  himself  will  of  course  obtain  it 
cheaper  than  if  he  bays  it ;  but  whether  the  gain  will  pay  for  the  labor 
is  a  question  which  will  be  answered  difTerently  according  to  circnm- 

■  F.  C.  Beport  1683,  p.  1009. 
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BUnccs.  For  a  person  who  oeede  but  little  of  tbis  food  it  may  be 
advantageons  to  manufacture  it  himself ;  if  he  does  this,  he  is  not  boand 
to  follow  the  r«ceipt  for  my  food  as  manilftotii;^  by  Ooos,  but  he  will 
find  ia  my  article  referred  to  above  several  receipts,  and  may  make 
different  combinations  based  on  my  standard.  There  will  be  less  doubt 
of  fish  taking  kindly  to  this  food  than  to  that  made  according  to  Dr. 
Harz's  receipt.  Bat  persons  who  have  to  use  the  food  in  their  poods 
by  the  hundredweight — and  in  preparing  my  food  I  principally  looked 
to  feeding  on  a  large  scale,  for  which  purpose  the  food  should  be  made 
BO  as  to  keep  for  a  long  time^will,  I  thlqk,  do  decidedly  better  to  buy 
the  food  than  to  manufacture  It  themselves.  It  involves  a  considerable 
outlay  tor  machinery,  implements,  and  labor.  Leaving  out  of  the 
question  the  matter  of  expense,  it  will  prove  more  advantageous  to  buy 
the  food,  because  the  fish  will  then  always  get  the  same  kind  of  food, 
which  is  of  some  importance.  A  change  of  food  is  invariably  followed 
by  a  temporary  decrease  in  the  weight  of  the  fish. 

I  shall  not  follow  Dr.  Harz  in  his  theoretical  digression  on  the  prac- 
tical value  of  my  food,  as  this  would  lead  me  too  far;  and  I  will  only 
state  in  this  connection  what  I  s^d  as  early  as  1879,in  my  wdrk,  "Agri- 
cultural double  book-keeping  and  its  relation  to  the  income  of  farms," 
on  page  30,  on  the  practical  value,  which  is  of  a  relative  character  and . 
cannot',  asB.  Weiu  does,  be  expressed  in  absolute  fignies,  sucbas  those 
employed  by  Dr.  Harz  in  his  calculations. 

Briefly  stated,  the  "practical  value"  of  an  article  of  food  (or  in  fact 
of  anything)  is  represented  by  the  net  gain  over  its  price,  obtained  b^ 
using  it,  when  it  may  be  said  to  meet*  the  reqnirementa  and  circum- 
stances of  the  buyer ;  while  the  "  value  of  an  article  when  bought"  (a»- 
kau/g  wert)  is  a  price  which  yields  a  net  gain  above  the  mere  price  paid 
for  it.  This  applies  to  my  fish-food,  as  I  believe  I  demonstrated  in  the 
article  referred  to,  by  figures,  even  if  only  approximately.  Proof  of 
this  is  furnished  In  Harz's  article  where  he  says  "  that  the  food  has 
found  great  favor,  and  enjoys  an  excellent  repatation  among  practical 
men."  Dr.  Harz  finally  thinks  that  he  is  rendering  a  great  service  to 
fish'Cnlturists  by  recommendiug  to  them  for  fish-food  a  mixture  of  se- 
same, lindseed-oake,  and  oats.  As  regards  the  qualitative  chemical 
combination  Dr.  Harz  has  followed  my  staudard  of  fish-food,  and  noth- 
ing can  be  said  against  him  in  this  respect ;  but  I  have  serious  doubts 
whether  trout  will  eat  sesame  and  linseed-cake,  or  oats.  At  least  I 
have  never  heard  that  they  eat  anything  of  the  kind.  It  may  be  pos- 
sible that  carp  will  eat  such  food.  It  is  therefore  doubtful  whether  fish- 
cultnrists  when  having  my  food  and  other  kinds  of  food  which  have 
stood  a  practical  test  will  venture  to  ex|>eriment  with  it 

MVNIOH,  BataeU,  May  20,  ISftl. 
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sis^BBin  »•*■■  vrmn  wewm  Mrnn  *■•■■■■■•. 
Br  CHAS.  W.  8ailf4ET. 

[Mainly  oxtneto  from  the  offleUl  MmeapoiidenM.] 

The  fibhebies  of  Bybia. — The  flsherins  along  the  coast  of  Syria 
are  neither  extensire  nor  important,  the  flsb  cangbt  being  of  inftnior 
quality.  Uoach,  mullet,  and  tnnny  are  the  principal  vartetiefi,  and  may 
be  taken  in  all  eeaaone  of  the  year.  FiBbermen  are  few,  aud  the  amonnt 
of  capital  invested  in  boate  aud  flabing  taclcle  is  small.  The  fisheries 
controlled  by  the  goTemor  of  Beinit  are  leased  to  the  highest  bidder 
annually,  who  receives  20  per  cent,  of  the  valne  of  all  fish  caogbt  in 
bis  district.  Last  yeiur  the  lessee  paid  $3,280,  which  sum  forms  put  of 
the  stun  appropriated  to  deflny  the  expenses  of  the  coart  presided  over 
by  the  local  governor.  The  valne  of  the  fish  is  estimated  at  $20,000. 
A  coarse  sponge  is  foand  near  Beirut,  bat  little  attention  is  given  to 
sponge-fisbing  on  the  Syrian  coast.  (From  reports  of  the  consols  of 
t^e  United  States  on  the  conmierce,  manafoctnres,  &&,  of  their  con- 
sular districts,  page  641.) 

Caep  fob  bale.— Mr.  L.  H.  Pigg.  editor  of  the  Pittsylvania  Tribune, 
Chatham,  Ya.,  writes  under  date  of  September  6,  1884,  that  be  has 
160,000  young  carp  for  sale  at  the  following  prices: 

For  100o»rp,  3  to  &  InebMlong IS 

For  boo  carp,  3  to  5  inelkM  long 130 

For breedeia,  per  pair |2to  fi 

For  »  flTe-gall<Hi  tTansportation  can fl 

Mr.  PigK  obtained  25  carp  from  the  United  States  Fish  Commission 
Kovember  11, 1881,  and  20  more  November  8, 1882. 

The  PiBH-OATGHiNa  BLAocEB'WOBr. — Prof.  A.  8.  Minot,  of  Boston, 
states  that  he  bas  observed  young  fisb  trapped  by  Utricularia  when  at 
large  in  the  natural  condition. 

Mr.  0.  J.  Bottemanne,  of  Bergen-op-Zoom,  I<retherlands,  calls  atten- 
tion  to  the  following  record  on  this  subject:  In  the  *>  Physlologie  of 
Plants'*  of  Prof.  Hago  de  Tries,  Amsterdam,  C.  L.  Brinkman,  1880, 1 
find,  page  205,  that  Utrumfarta  tulgaria  "  if  a  small  water  animal  swims 
against  one  of  the  bladders  it  is  caught  at  once;"  and  page  206,  "if  a 
branch  with  leaves  of  Utricularia  is  pat  in  a  glass  of  water  with  plen^ 
of  animal  life,  after  a  few  hours  every  bladder  has  cangbt  one  or  mtne 
of  tbem." 

He  adds:  Ever  since,  I  have  taken  the  TTtrieularia  as  eaters  of  fish 
embryos,  as  I  call  the  newly  hatched  fish  till  they  have  got  their 
proper  form  and  are  able  to  care  for  tbemstdves,  and  was  under  the  im- 
pression every  one  knew  it,  as  the  book  was  printed  for  the  use  of  the 
higher  class  (tf  schools  (vis,  Uoogere,  BwrgtirwMai). 
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SIV^TMB  OANASIAIf  VISaMBIBB. 

Br  I-  Z>  JOHCA8. 

[AbstToot  of  A  pftpai,  re*d  before  the  Britiah  AnoelkUon  for  tb«  AdTuiottneiit  of 
Soienoe  >t  Ita  Uontieal  meetiog,  August,  IttM.] 

The  pai>er  begins  witb  some  general  reference  to  tlie  importance  of 
tbe  SDbject,  and  with  a  quotatioD  bom  a  report'  by  the  Hon.  Peter 
Mitchell,  the  first  minister  of  marine  and  fisheries,  whose  thoroagh 
knowledge  of  ever;  branch  of  that  department,  and  whose  zeal  and 
ability  in  the  application  of  that  knowledge  to  the  performance  of  his 
dnty  as  minister,  made  it  one  of  the  most  important  onder  the  Oorem- 
ment  The  writer  then  proceeds  to  deal  with  the  extent  of  Canada  and 
of  its  fisheries:  "  Bounded  by  three  ooeans,  on  the  north  by  the  Arctic, 
on  the  east  by  the.Atlantio,  luid  on  the  west  by  the  Pacifio  Oceans,  it 
has  over  5,SO0  miles  of  maritime  coast,  washed  by  waters  abounding 
in  the  most  valuable  fish  of  all  kinds.  Of  its  nnmeroas  inland  seas 
we  may  mention  the  Hudson  Bay,  the  Strait — which  would  be  better 
named  a  sea — of  Davis,  the  Oalf  of  Saint  Lawrence  on  the  Atlantic 
Ocean,  the  Polar  Sea,  and  Baffin's  Bay  on  the  Arctic  Ocean.  We 
inigbt  alito  mention  tbe  Straite  of  Belleisle,  of  Canso,  and  Borthnm- 
berland,  and  tbe  Bay  of  Chalears,  in  tbe  tiulf  of  Saint  Lawrence,  tbe 
Bay  of  Fnndy  between  Nova  Scotia  and  New  Brunswick,  and  the  Onlf 
of  Georgia  between  Yancoaver  and  ^e  mainland  of  British  Golnmbia. 
In  addition  to  which  are  tbe  Lakes  Superior,  Horon,  Erie,  and  Ontario, 
the  largest  of  many  others,  great  inland  seas,  the  area  of  which  is  eqnal 
to  27,000  square  miles."  Mr.  Joncas  points  ont  that,  exclnding  the 
great  inland  seas  of  the  Noriihwest  Territory  and  the  sea-coast  of  British 
Colombia,  whose  fishery  resources  have  not  yet  been  fnlly  developed, 
the  older  Provinces  of  Ontario,  Qaebec,  Kova  Scotia,  New  Branswlck, 
and  Prince  Edward  Island,  have  2,600  miles  of  sea-coast  and  inland 
seas,  besides  smaller  Ukes  and  rivers  abounding  in  fish  of  great  com- 
mercial valne.  "Whether,  therefore,  we  regard  them  as  being  abun- 
dant and  important  for  diHuestio  nee,  or  in  their  mnoh  larger  import  as 
^  valuable  resource,  capable  of  ever-increasing  development  and  limit- 
less reprodnction,  employiug  an  amount  of  capital  reckoned  by  many 
millions  of  dollars,  and  engaging  the  labor  of  hundreds  of  thoosaads  <rf 
persons;  encouraging  maritime  pursuits,  fostering  commercial  marine, 
promoting  foreign  trade,  keeping  always  and  productively  iu  active 
trainiug  an  independent  spirited  class  of  sea-faring  men,  the  teeming 
waters  of  tbe  British-American  possessions  present  to  our  view  a 
national  property  richer  than  any  moneyed  estimation  oouid  express." 

Coming  to  the  question  of  tbe  value  of  the  fisheries,  Mr.  Joncas 
claims  that  they  are  tho  richest  and  moat  profitable  in  the  world. 
According  to  tbe  reimrts  of  the  fishery  department  the  valoe  of  Oana- 
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<liau  fiah  product  in  1870  was  $7,673,000;  in  ISSO  it  liad  increased  to 
•14,500,000,  and  by  the  latest  report,  that  for  1883,  it  bad  reached 
$17,500,000.  He  points  oat  that  althoogh  our  eystem  of  inspectioa 
and  oversight,  and  oar  method  of  collecting  statistics  have  greatly  im- 
proved, they  are  still  necessarily  imperfect,  and  do  not  include  the 
enormous  catch  vhioh  goes  on  by  settlers  for  their  own  oonsampdon; 
and  he  claims  that  the  $17,600,000  can  be  considered  as  repre- 
senting only  the  fish  prepared  for  export  or  sold  on  the  Canadian 
markets.  He  estimates  the  value  of  fish  canght  and  consumed  by 
the  native  population  of  Manitoba,  the  Northwest,  and  British  Co- 
lumbia at  $5,000,000;  and  of  the  other  provinces  of  the  Dominitm 
at  $11,000,000,  making  in  all  the  snm  of  $36,000,000  as  the  annual 
value  of  the  fish  exported  and  used  for  domestic  consumption  in  the 
Dominion.  The  paper  t^en  goes  on  to  prove  by  comparison  that  "  the 
fisheries  of  British  North  America  are  the  most  productive  of  the 
whole  world."  In  Canada  we  have  60,000  men  regularly  employed  in 
the  fisheries;  their  labor,  as  seen  by  the  last  oflQcial  return,  produced 
fish  to  the  value  of  $17,600,000,  or  $350  for  each  fisherman.  Great 
Britain  employs  113,640  men,  aud  their  labor,  according  to  the  figures 
given  by  H.  B.  H.  the  Dake  of  Edinbnrgh,  produces  616,000  tons  of 
flsh,  representing  a  value  of  $35,000,000,  or  $309  for  each  fisherman,  a 
diS^rence  in  favor  of  the  Canadian  of  $11.  In  the  United  States  are 
employed  132,000  fishermen,  the  catch  being  valued  at  $44,500,OUO,  or 
$337  per  man,  a  difference  in  favor  of  the  Canadian  fishermen  of  $13. 
It  is  pointed  out  that  an  important  part  of  the  $14,500,000  worth  of  fish 
taken  by  the  United  States  fishermen  were  caught  in  Canadian  waters. 
t*  It  must  also  be  noted,"  Mr.  Joncas  remarks,  "  that  on  account  of  the 
seventy  of  our  climate  our  fisheries  can  only  be  worked  about  seven 
ponths  in  the  year,  from  the  beginning  of  April  to  the  end  of  October, 
so  that  the  Canadian  fisherman  earns  in  seven  mouths  $41  more  than 
the  English  fisherman,  and  $13  more  than  the  fisherman  of  the  United 
States,  who  work  from  January  to  December." 

The  couclnsion  of  the  writer  is  that  the  Canadian  fisheries  have  not 
yet  reached  25  i>er  cent,  of  their  possible  development,  a  foct  due  in 
some  part  to  the  inferior  equipment  heretofore  employed  in  the  fisheries 
as  compared  with  that  employed  in  United  States  and  British  fisheries. 
In  this  respect,  however,  improvement  is  taking  place.  "Owing  to  the 
encouragement  given  by  our  public  men  during  the  last  years,  the 
building  of  Canadian  fishing  craft  has  progressed  rapidly.  The  swift 
schooners  of  Nova  Scotia,  New  Brunswick,  and  of  the  other  maritime 
provinces,  can  already  by  their  sailing  qualities  compete  fairly  with  |he 
American  fishing  vessels,  reported  to  be  the  best  of  their  class  iu  the 
world."  Reference  is  made  in  the  paper  to  the  use  of  the  steamers  now 
used  in  our  lakes,  in  the  fisheries,  to  the  sums  of  money  spent  by  the 
Government  annnally  in  building  harbors  of  refuge  and  lighthouses, 
and  to  the  bounty  of  $150,000  annually  given  to  the  encouragement  of 
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the  flsherinea,  and  a  stroDg  appeal  ia  made  for  still  further  enconrage- 
metit.  Replying  to  the  qaestioD  as  to  Uie  possible  ezfaaustioa  of  the 
fisheries  by  their  greater  derelopment,  the  vriter  states  that  n*esh-water 
fisheries,  such  as  satmon,  trout,  vhitefisb,  &&,  and  the  sea  shell-fisb- 
eries,  such  as  oysters  and  lobsters,  may  be  with  time  exhansted  by  indis- 
orimiuste  fishing,  and  he  points  oat  that  these  fisheries  should  be 
protected  by  serere  and  thorongbly  enforced  regulations.  These  regula- 
tions aie  in  force  in  Oaoada,  and  are  producing  good  results.  He 
claims,  however,  without  saying  that  protective  regulations  are  unnec- 
essary in  the  case  of  the  sea  fisheries,  those  of  cod,  mackerel,  herring, 
&c.,that  it  is  impossible  to  exhaust  them,  or  even  to  appreciably  lessen 
their  numbers  by  the  means  of  fishing  now  in  use,  especially  if  protecting 
them  during  the  spawning  season,  we  are  content  to  fish  them  from  their 
feeding-grounds ;  and  in  proof  of  this  he  cites  the  fact  that  for  300  years 
fishing  in  the  Golf  of  the  Saint  Lawrence  has  been  going  on  without 
diminishing  the  supply  of  fish ;  on  the  contrary,  every  year  ''  millions 
are  added  to  the  millions  caught  before."  It  is  admitted  that  in  certain 
localities  there  may  lie  an  apparent  decease  at  certain  seasons,  but 
tbiK  is  due  to  accidental  causes.  "The  changes  in  the  migration  of  fish 
may  bo  due  to  the  temperature;  to  the  currents  or  to  the  disappear- 
ance from  certain  places  of  those  myriads  of  small  fish  which  serve  as 
food  to  the  cod  and  other  fish.  It  must  also  be  remembered  that  fish 
are  erratic  in  their  babtta,  aud  that  they  are  plentifhl  to-day  in  locali- 
ties where  they  had  not  been  seen  for  many  years."  The  fecundity  of 
cod,  hwring,  and  mackerel  negatives  the  idea  of  exhaastion,  and  refer- 
ence is  made  to  the  report  of  the  royal  commission,  presided  over  by 
Professor  Hnzley,  as  establishing  the  same  fact.  The  law  of  compen- 
sation iu  nature,  by  which  portions  of  the  world  more  favored  for  agri- 
enltnre  by  climatic  conditions,  are  compensated  for  in  our  northern 
climes  by  immense  fish  preserves,  the  great  fishing  interests  being,  as 
,  stated  by  Hervey,  "dependent  on  the  Arctic  current  as  the  forming 
interest  is  on  the  rain  and  sunshine  which  ripen  the  crops."  The  Arctic 
seas  and  the  great  rivets  which  they  scud  forth  are  swarming  with 
minute  forms  of  life,  constituting,  in  the  words  of  Professor  Hind,  iu 
many  places  a  living  mass,  a  vast  ocean  of  living  slime;  and  the  all- 
pervading  life  which  exists  there  affords  the  true  solution  of  the 
problem  which  has  so  often  presented  itself  to  those  engaged  in  the  sea 
fiisheries,  where  the  fbod  comes  from  which  gives  sustenance  to  the 
conutless  millions  of  fish  which  swarm  in  the  waters  of  Labrador  and 
Kewfbundlfuid  and  in  the  Dominion  and  Onited  States  waters.  It  is 
cfHuputed  that  while  the  cold  water  area  subtending  the  coast  of  the 
United  States  is  about  45,000  square  miles,  that  subtending  the  British 
American  shores  is  200,000  square  miles,  a  proof  of  the  superior  value 
of  the  British  North  American  fisheries.  Only  one-half  of  our  5,000 
miles  of  sea-ooast  baa  been  properly  worked.  Tbe  most  important  of 
the  deep-sea  fishing  grounds  are  tbe  Atlantic  ^ast  of  Nova  Scotia 
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from  th«  Bay  of  Fundy  roand  the  Boatheni  part,  around  tbe  coasts  of 
Cape  Breton,  New  BniDSwick,  and  Prince  Edward  Island,  embraoe  t^e 
Bajof  Chaleurs  and  tbe  Gaspe  coast,  and  extend  to  the  island  of  Auti> 
costi,  tbe  Labrador,  and  tbe  Uagdalea  Islands,  and  along  this  coast  the 
cod,  the  herring,  the  mackerel,  the  lolnter,  and  namerons  other  flsh^iea 
of  lebS  importaooe  are  carried  on  successfully. 

Thk  cod-fishbbt.— Last  year  the  catch  amoonted  to  1,011,686  quin- 
tals, valued  at  96,366,000,  adding  to  whioh  cod  sootids  uid  cod  oil  to 
the  value  of  9225,555,  we  have  a  total,  as  the  value  ot  tbe  cod-fishery  last 
yetur  of  (6,601,555,  divided  as  follows: 

STova  Scotia tS, 977,599 

Quebec : 1,778,290 

NewBruDswiok 716,496 

Prince  Edward  Island 119,170 

Total 6,591,565 

And  in  this  som  is  not  included  the  quantity  ooDsomed  by  the  twenty 
thousand  families  engaged  in  thia  industry.  The  cod-fishing  season 
varies  somewhat  in  tbe  different  provinces,  but  may  be  said  generally 
to  be  from  April  to  November  inclusive.  Some  interesting  particulars 
are  given  as  to  the  mode  of  carr^'iug  on  tbe  cod-flsbing,  especially  as  to 
the'  catching  of  tbe  capliu  as  bait,  it  being  stated,  as  illustrating  the 
immense  shoals  of  caplin  that  fill  tbe  bays, "  that  a  man  standing  in- 
shore, with  a  easting  net,  will  often  fill  acart  in  leas  than  an  hour;  with 
small  seines  a  couple  of  men  can  fill  a  small  boat  in  abont  the  same 
time.**  These  caplin  are  of  considerable  com  mercia]  value.  On  the  dis- 
appearance of  the  caplin  about  tiie  end  of  June,  the  launce,  the  herring, 
tbe  mackerel,  the  squid,  the  smelt,  the  clam,  &c.,  are  nsed  as  bait.  The 
cod  being  mostly  taken  by  hand  lines  and  set  lines,  the  cost  of  bait  is 
great,  being  estimated  at  one-fourth  tbe  value  of  tbe  cod  taken.  With 
the  view  of  decreasing  this  proportion,  tbe  example  of  Norway,  where 
tbe  glU  net  is  largely  used  in  the  ood-flshery,  is  recommended  to  be  fol- 
lowed. It  is  found  to  be  much  more  profitable  than  fishing  with  set 
lines  or  baltows.  Tbe  cod-fishing  is  carried  on  in  Canada  either  in 
vessels  of  a  tonnage  of  from  -  60  to  100  tons  on  tbe  Great  Banks  or 
in  open  boats  at  a  few  miles  firom  the  shores.  Vessels  employ*^  in 
tbe  fishery  are  manned  by  from  ten  to  thirteen  men,  tbe  owner  of  the 
schooner,  who  also  supplies  all  necessary  fishing  tackle,  receiving  half 
the  catch.  In  Quebec  and  Prince  Edward  Island  tbe  flebing  is  carried 
on  chiefly  in  open  boats,  and  hence  at  great  disadvantage,  so  much  so 
that  the  reports  show  a  noticeable  diminution  in  the  quantity  of  fish 
caught  in  the  Province  of  Quebec  during  recent  years,  a  fact  whioh 
induces  Mr.  Joncas  to  orge  very  strongly  improvements  in  fishing  ves- 
sels and  gear,  and  tbe  abandonment  of  the  vicious  supplying  system  by 
which  advances  in  food  and  clothing  are  made  to  the  fishermen  at  the 
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comtnencement  of  each  Beason,  leaving,  as  it  does,  the  flBbermen  almost 
constantly  in  debt.  The  principal  mu'kets  fbr  dry  codfish  are  Italy, 
Spain,  Porta^l,BTaEiI,6rltiflh  and  Spanish  West  Indies,  and  the  TTnited 
States.  The  flneet  cod  in  all  America,  it  is  claimed,  is  cored  on  the 
coast  of  Gaspe,  in  the  Provinoe  of  Qnebec,  where  the  effects  of  the  mists 
generated  by  the  Gnlf  Stream  are  least  felt  According  to  latest  statis- 
tics, the  West  Indies  paid  ns  fordried  codfish  $2,000,000,  United  States 
over  9500,000,  Brazil  Ifi00,000,  Enrope  tSOOjOOO,  and  British  Oniana 
1250,000.  The  inddenU  of  the  ood-flshing  are  very  valaable.  Oil  is 
taken  from  the  liver ;  the  head,  tongue,  and  eonnds  form  a  good  article 
of  food ;  the  offal  and  bones  are  converted  into  an  excellent  fertiliser; 
the  roes  are  nsed  as  a  bait  for  the  sardine  flsberiee  of  France  and  Spain, 
and  the  swimming  bladder  is  converted  into  isinglass.  Great  regret  is 
expressed  by  the  writer  at  the  absence  of  enterprise  in  the  Province  of 
Quebec  for  the  ntilization  of  these  incidents  of  the  cod-flshrries,  and 
some  iotereeting  foots  are  given  in  order  to  prove  how  valoable  a  re- 
aoorce  they  might  be  made. 

Thb  HEBBraa  FiSHEBT. — This,  excluding  local  consumption,  and  the 
quantity  nsed  for  bait,  was  valued  at  $2,136,000.  This  sum,  although 
ooDsiderable,  represents  only  to  a  small  extent  what  this  industry  is 
capable  of  in  the  matter  of  development.  In  the  Province  of  Qnebec, 
with  its  ten  thousand  fishermen,  1,100  miles  of  roaritime  coast,  nnmer- 
ons  bays,  famons  for  their  abundance  of  herring,  the  annual  export 
of  herring  does  not  reach  2,000  barrels.  The  writer's  opinion  is 
ttiat  the  export  of  herring,  if  the  industry  was  properly  encouraged  by 
capital  and  developed,  would  easily  reach  from  $6,000,000  to  $6,000,000 
annually,  and  he  bases  this  opinion  upon  an  examination  of  what  has 
been  and  is  tjeing  done  in  Great  Britain,  France,  Ilolland,  and  other 
countriefi.  As  soon  as  the  ice  disappears  in  the  spring  the  hemng  come 
in  in  immense  shoals.  Those  caught  early  in  the  season  are  less  va!n> 
able  than  are  those  caught  between  the  mouths  of  August  and  Decem- 
ber. The  former  are  sent  chiedy  to  the  West  Indies,  the  latter,  careftilly 
gutted,  are  packed  for  the  United  States  and  European  markets,  the 
best  beiug  the  celebrated  Labrador  herring. 

The  following  was  the  export  of  herring  in  1882: 

Pickled,  423,042  barrels , $1, 739, 943 

Smoked,  1,060,416  boxes 811,807 

Fresh,  16,050,000  pounds 83,533 


2,136,383 
The  Maokebbl  Fibhebt.— lliis  fishery  in  Kova  Scotia  and  New 
Brunswick  particularly  is  steadily  improving,  the  class  of  vessels  now 
need  bearing  fair  comparison  with  those  used  by  American  fishermen, 
which  are  said  to  be  the  finest  in  the  world.  The  Quebec  fishermen 
have,  however,  given  but  little  attention  to  the  mackerel  fishing, 
u  The  mackerel  is  met  with  off  the  coast  of  Kova  Scotia,  in  the  Bay  of 
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Faody,  in  tbe  Onlf  of  Csdso,  but  nowhere  is  it  more  plentifdl  than  in 
the  Gnlf  of  Saint  Lawrence,  off  the  coast  of  Prince  Edward  Island,  in 
tbe  Bay  of  Chalears,  and  in  the  nnmerons  coves  and  bays  fonned  ^3J 
the  groap  of  islands  called  Magdalen  Islands."  Tbe  chief  market  for 
our  mackerel  is  found  in  tbe  United  States,  altfaongb  some  are  sent  to 
Great  Britain  and  tbe  West  Indies.  Tbe  annual  valoe  of  Ibe  mackerel 
fishery,  according  to  recent  retama,  is  $1,250,000. 

Lobsters. — ^Tbe  development  of  the  lobster  canning  business  has 
been  very  great  in  recent  years.  In  Prince  Edward  Idand  there  was 
in  1871  only  one  establishment ;  ten  years  later  the  number  had  in- 
creased to  120.  There  were  pat  ap  on  the  island  in  1871,  6,711  cans; 
in  1878,  1,649,800  cans,  and  in  1882,  0,300,000  cans.  In  1870  New 
Brunswick  had  one  canning  establishment,  patting  np  30,000  cans, 
ten  years  later  6,000,000  were  exported  from  tbe  province  to  different 
markets,  yova  Scotia  exported  30,000  cans  of  lobsters  in  1870,  and 
5,000,000  in  1882.  Quebec  is  behind  in  this  industry  as  well,  producing 
last  year  but  800,000  cans  of  lobsters.  There  are  to-day  in  Oanada  600 
establishments  engaged  in  canning  lobsters,  the  prodnct  of  which  is 
17,500,000  cans,  valued  at  (3,000,000,  almost  as  mach  as  the  valne  of 
tbe  product  of  oar  herring  and  mackerel  fisheries  combined.  These 
figures  represent  52,500,000  lobsters  taken  in  Canadian  waters  in  188^ 
The  number  of  lobsters  taken  in  England  does  not  represent  3,000,000 
In  each  year.  The  ease  with  which  the  shell  fisheries  may  be  ezhansted 
and  the  difficulty  of  reviving  them  has  induced  the  Government  to 
impose  regulations  for  the  prevention  of  indiscriminate  fishing  of  the 
lobster  on  onr  coasts. 

The  Fresh- water  Fishebiss. — Ooming  to  the  fi<eeb.water  fisheries 
Mr.  Joucas  deals  first  wiCb  the  salmon  fisheries,  and  states  that  they 
show  a  tendency  to  gradual  decrease,  and  this  in  spite  of  the  regnla- 
tions  made  by  the  Government  limiting  the  fishing  season,  prescribing 
the  implements  that  may  be  used,  and  providing  by  artificial  breeding 
establishments,  at  great  cost,  for  the  replenishing  of  the  rivers.  He 
nrges,  without  reflecting  aiton  the  devotion  and  intelligence  of  tbe  pres- 
ent fishery  overseers  and  guardians,  that  more  should  be  appointed,  and 
a  more  constant  and  efibctive  proteetion  thus  afi'orded ;  and  be  nrges 
moreover,  that  the  angler,  who  indulges  in  fiy  fishing  for  sport,  should 
be  required  to  stop  at  the  satrie  time  as  tbe  fisherman  who  fishes  for  a 
living  is  compelled  to  tako  up  bis  n^ts.  Tbe  salmon  fishery,  however, 
is  far  from  elbausted.  In  1882  Canada  exported  salmon,  Ireali,  canned, 
and  pickled  to  tbe  valne  of  $3,000,000.  The  United  States  ia  the  prin- 
cipal market  for  fresh  salmon  and  Great  Britain  of  salmon  preserved  is 
tins.  British  Colombia  is  the  most  famous  of  the  provhicea  fbr  its 
salmon  fishery,  the  industry  having  already  assumed  large  ptoportions. 
In  1879  the  catch  wns  3,000,000  pounds;  in  1882  it  bad  iooreEised  to 
12,000,000  poiinds.  The  capital  invested  in  the  salmon  finery  of  Brit- 
ish Columbia  is  estimated  at  over  $2,000,000,    In  additifm  to  tbe  cuined 
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salmon  exported  fWm  British  Oolnmbia  over  6,000  barrels  of  salted 
saliuou  have  also  been  exported,  the  demand  for  the  fish  thus  preserved 
being  steadily  increasing.  Tn)at  of  all  kinds  abound  in  many  Canadian 
rivers,  and  the  best  are  the  sea-troutand  the  salmoQ-tront.  Whitefish 
and  troQt  fisheries  are  earned  on  on  a  large  acale  chiefly  in  the  lakes  of 
Ontario.  These  lakes  are  properly  called  great  inland  seas,  Superior 
oovering  an  area  of  31,000  square  miles,  and  Erie,  Huron,  and  Ont^o 
oombined,  52,000  sqnare  miles.  Many  rivers  empty  their  waters  into 
these  lakes,  and  these  abound  in  food-fish,  the  delicacy  and  flavor  of 
which  are  well  known ;  saltnoo-tront,  whiteflsb,  sturgeon,  pickerel,  pike, 
bass,  perch,  &c.,  abound  in  them.  The  flsb«nnen  of  the  Canadian  lakes 
Qse  gill-nets  and  trap-nets,  and  their  vessels  are  either  sailing  boats  of 
from  20  to  30  feet  in  length,  or  small  steamers  called  fishing  tugs,  one 
advantage  of  the  latter  being  the  speed  with  which  fish  can  be  conveyed 
to  railway  stations  to  be  transportvd  in  refrigerators  to  market.  The 
produce  of  whiteflsb,  trout,  &c.,  from  the  lakes  in  1882  was  4,500,000 
pounds,  sent  fresh  to  market,  besides  6,079  barrels  of  the  same  fish 
salted,  9,76d  barrels  of  trout,  and  11,380  barrels  stnrgeon,  bass,  pike, 
mukaltonge,  and  other  fish,  making  a  total  of  56,197  barrels,  or  a  total 
of  15,739,700  pounds  as  the  marketed  products  of  the  lake  and  river 
flsberies.  Tliere  ore  besides  these  the  river  fisheries  of  tfae  maritime 
provinces,  giving  an  aggregate  value  for  the  fresli-water  fishes  of  the 
Dominion  of  $4,000,000,  The  paper  closes  with  some  reference  to  the 
general  commercial  value  of  the  fisheries,  it  being  claimed  that  "  the 
fisheries  are  not  only  important  to  us  in  consequence  of  the  vast  amount 
of  wealth  that  can  be  drawn  from  the  deep,  apparently  without  dimin> 
ishing  or  exhausting  its  source,  bnt  because  by  this  means  a  body  of 
able  aud  hardy  seamen  maybe  found  to  conduct  the  commerce  of  a 
maritime  country  doring  peace  and  to  become  its  gallant  defenders  on 
the  ocean  in  time  of  war." 


9aa.--OIT  THE  ABCNDANCB  OF  BALIBCT  1«BAB  ICSLAITB. 

Br  CupU  jr.  W.  COLLINS. 

While  In  Etagland,  in  the  summer  of  1880,  after  leaving  the  Berlin 
Fishery  Exhibition,  I  was  told  by  English  fishermen,  sailing  from 
Grim8by,that  tbeyhad  often  found  halibut  in  extriiordinary  abundance 
while  fishing  for  cod  at  Iceliitad.  I  was  much  interested  in  these  stat«- 
ments',  first  because  Capt.  John  S.  McQuinn,  of  Gloucester,  went  to 
Iceland  iu  the  schoondr  M^ambrino  Chief,  in  1873,  on  a  "  salt  halibut" 
trip,  and  failed  to  get  a  fore — a  result  which  until  now  has  prevented 
other  Gloucester  fishermen  from  visiting  that  locality;  and  second, 
because  I  knew  that,  if  halibut  are  as  abundant  in  the  waters  around 
Iceland  as  they  were  represented  to  be  by  the  Grimsby  fishermen,  Amer- 
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icui  vessels  inlgbt,by  goJDg  there,  make  far  more  profitable  vojages 
for  flitches  than  they  are  liable  to  make  on  the  west  coast  of  Greenland. 

Bearing  this  in  mind,  and  considering  it  important  to  obtain  as  mnch 
knowledgf  of  practio^  valoe  to  American  fishermen  as  possible,  I 
took  every  occasion  while  id  London,  io  the  anmnier  of  1883,  to  ga^er 
additionid  testimony  on  this  sabject,  from  both  the  flshennen  and  ves- 
sel owners  that  visited  the  Fisheries  Exhibition.  Several  of  the  latter 
had  oooe  been  flsbermeD.  Those  with  whom  I  conversed  relative  to  this 
'  matter  were  among  the  most  reliable  and  intelligent  men  of  tiw  class 
to  which  they  belong.  There  was,  too,  snch  a  remarkable  siniilarity  in 
the  statements,  each  Individoal  telling  the  same  story,  of  the  almost 
marveloas  abundance  of  halibut  about  Iceland,  that  I  felt  ceHain  that 
80  many  experienced  fishermen  could  not  all  be  mistaken  or  misled  re- 
garding a  fish  with  which  they  ore  so  familiar.  Several  told  me  that 
on  some  occasions  they  have  been  obliged  to  stop  fishing  for  cod  owing 
to  the  great  nombers  of  halibut  on  the  banks,  since  these  fish  were  of 
DO  valne  to  them,  am)  actnulty  proved  a  nuisance  by  destroying  their 
gear.  The  Orimsby  vessels  whU^  go  to  toeland  are  welted  smacks— 
locally  known  as  "Oodmen" — that  fish  with  hand-linesfor  cod  and  ling, 
salting  their  catch  until  a  few  days  before  their  departure  from  the  fish- 
ing ground.  The  fish  taken  during  the  last  two  or  three  days'  fishing 
are  put  in  the  well  and  kept  alive  for  sale  at  the  home  port,  the  salted 
cod  Dsnally  being  sold  at  Faroe  Islands. 

I  felt  so  sure  of  the  correctness  of  the  Infonnatioa  I  had  obtained 
relative  to  the  abnudance  of  halibut  at  Iceland,  that,  while  at  Oloo- 
cester  last  winter,  t  called  the  attention  of  several  parties  to  the  tnat> 
ter,  who  were  either  fishermen  or  interested  in  the  fisheries.  Am<Hig 
others,  I  gave  to  Capt.  John  Dago  a  detailed  statement  of  what  I  had 
learned  from  the  English  fishermen.  In  previous  years  C^>tain  Dago 
bad  made  several  trips  to  Greenland  for  fiitched  halibut,  and  I  have 
recently  learned  that,  acting  on  the  information  I  gave  him,  he  has  gone 
to  Iceland  this  summer.  Another  schooner,  the  Alice  M.  Williams, 
from  the  firm  of  D.  C.  &  H.  Baboon,  of  tliis  city,  has  also  gone  on  the 
siune  voyage.  The  qneetion  of  the  abundance  of  halibut  at  Iceland  will 
be  pretty  definitely  settled  by  the  result  of  their  crnlseB.  S'otliiDg  defi- 
nite has  yet  been  learned  of  the  snccees  of  these  two  vessels,  but  had 
they  not  met  with  a  reasonably  fair  prospect  for  making  a  good  catch, 
it  is  probable  they  would  have  been  home  before  this. 

If  they  meet  with  good  success,  a  new  field  will  be  opened  up  to  tlie 
enterprise  of  our  fishermen,  which  at  this  time  is  of  special  importanoe 
owing  to  the  scarcity  of  halibat  on  the  banks,  and  the  difficulties  at- 
tending a  voyage  to  Davis  Straits. 

I  shall  acquaint  you  with  the  result  of  those  experimental  trips  when 
the  vessels  r«tnm  home  and  the  facts  are  made  available.  Ihavemuch 
confidence  in  a  favorable  issue. 

OLonoESTBB,  Mass.,  Auf/utt  16, 1884. 


I  ,vGoo^k 
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»9l.-ABTinCIAI.  SKA  WATSR  VOR  AQCABIA.' 

Br  R.  E.  HOFFlHAIf  N. 

In  former  years  hardly  auy  s»lt-water  aqaaria  were  fonnd  in  inland 
coantries,  because  the  expenee  and  trouble  of  furuiebing  a  constant  sap- 
ply  of  salt  water  were  too  great.  Even  tbe  Berlin  aquarium,  with  its 
abtindaut  funds,  was  so  far  from  the  nearest  sea-coast  as  to  make  the 
supply  of  nataral  sea-water  oncertain,  and  it  suffered  ^otn  this  condi- 
tion ofafibirs.  The  people  of  Bwliu  witlily  called  this  cbrouic  condi- 
tion of  their  aqoariom  its  "  sea-sickness."  Although  every  new  instita- 
tion  has  to  pass  through  a  period  of  so-called  "  children's  diseases,''  this 
peculiar  *'  sickness  "  of  the  Berlin  aquarium  proved  very  obstinate,  and 
even  threatened  tbe  life  of  Uie  yoang  and  tender  child  whose  birth  had 
been  hailed  with  so  mach  joy.  The  Vienna  aquarimn  bad  to  pass 
through  similar  experiences,  and  the  stockholders  were  obliged  to  pay 
dearly  for  the  experiment.  As  matters  stood  at  the  Berlin  aqaariam^ 
the  use  of  artificial  sea-water  seemed  very  desirable;  but  many  a  well- 
planned  experiment  based  on  scientific  principles  proved  a  fiulure ;  for, 
although  tbe  component  parts  of  sea-water  are  well  known,  and  any 
chemist  can  easily  prepare  it  from  a  receipt,  it  seemed  at  first  impossi- 
ble, in  a  chemical  way,  to  breathe  tbe  "  breath  of  God  "  into  our  scien- 
tific sea-water,  and  to  impart  to  it  the  secret  of  true  vitality.  At  last, 
however,  long  after  the  institution  had  been  opened,  Dr.  Hermes  suc- 
ceeded in  solving  the  problem  in  a  scientific  manner,  and  proved  in  the 
most  incontrovertible  way  that  the  maintenance  of  inland  salt-water 
aquaria  was  no  longer  dependent  on  the  nearness  of  tbe  sea-coast.  Dr. 
Hermes  succeeded  in  satisfying  every  demand,  as  regards  sea-water^ 
within  one  week. 

The  very  bold  assertion  of  tbe  director  of  tbe  zoophyte  aquaria 
in  the  zoological  garden  in  Regent's  Park,  London,  that  artificial  sea- 
water,  even  if  a  chemical  analysis  cannot  discover  the  least  difference 
between  it  sod  natural  sea- water,  is  never  beneficial  to  animals  and 
plants,  has  been  disproved  by  tbe  success  of  the  Berlin  aquarium* 
Since  we  have  saeceeded  in  manu&cturing  artificial  sea-water  which 
possesses  all  the  qualities  necessary  for  the  life  of  animals  and  plants, 
and  which,  by  the  use  of  suitable  apparatus,  can  be  kept  fresh  for  years, 
nothing  prevents  inland  towns  from  having  sea-water  aquaria,  which, 
in  many  respects,  are  peculiarly  interesting. 


'  Ueb«r  kUnitUchei  Seeaatier  fiir  Aquariem.     Froiil  the  Deutxhe  Fiacktrei-Zeilamg,  vol. 
vii,  No.  30 ;  StettiD,  July  32, 1884.    Trauslated  {torn  the  Genaan  by  Hbruam  Jacob- 

BOM. 

BnlL  V.  B.  F.  0.,  84 30  ^  , 
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Asaea-water  aqnaria  have  a  great  Aitnre  in  Oermaoy  aod  will  rap- 
idly increase  In  namber  if  proper  directions  for  their  maintenance  an 
giveD,  I  will  describe  tlie  msan&ctnre  of  the  water  Id  snob  a.maniiear 
that  any  onecaneasilyprepare  it  himself.  To  SO  liters  (aboatlS^galloosJ 
of  pure  hard  well  water  take  1,325  grams  (46}  onnces)  of  common  ealt, 
100  grams  (about  3^  ounces]  of  snlphate  of  magnesium,  150  grams  (abont 
6^  ounces)  of  chlorate  of  magnesium  (chlormognesinm),  and  60  grams 
(about  2  ounces)  of  sulphate  of  potassium,  all  of  which  can  he  obtained 
at  any  drug  store,  hut  generally  not  entirely  pure ;  and  foreign  admix- 
tures and  impurities  may  easily  cause  the  death  of  all  the  animals.  Each 
of  these  chemicals  is  dissolved  in  water  by  itself;  accordingly  ttiey  may 
all  he  ponred  together  and  allowed  to  stand  quietly  for  several  hours, 
so  that  little  stones  and  other  impurities  may  settle  to  the  bottom.  All 
particles  of  tlirt  floating  on  the  surface  should  be  carefully  removed  by 
dipping.  The  mixture  is  then  poured  into  another  vessel  and  dilated 
with  fresh  water  until  the  hydrometer  indicates  the  proper  degree  of 
aaltneas.  The  quantities  given  above  will  produce  about  50  liters  (about 
13J  gallons)  of  sea-water. 

This  composition  I  have  ascertained  comee  very  near  to  that  of 
natural  sea-water,  for,  besides  the  component  parts  given  above,  it  also 
contains  small  quantities  of  soda,  iron,  and  potash.  I  obtain  the  ch^- 
icals  for  preparing  my  sea-water,  which  contains  all  the  eevrai  ingredi- 
ents in  their  true  proportions,  from  a  fiiuid  of  mine  who  is  a  chemist 
and  am  prepared  to  supply  others.  Most  of  the  sea-water  found  in  the 
market  contains  only  the  four  first-mentioned  salts,  and  is  likewise  suit^ 
able  for  filling  the  basin.  One  should  be  carefnl,however,not  to  put  ani- 
mals in  such  freshly  manofactured  sea- water,  as  this  would  ahnostbeyood 
a  doubt  kill  them.  It  ia  well  known  that  sea- water  is  0.027  gram  heavier 
than  fresh  water ;  its  weight  is  therefore  1.027.  Everything  lacking  in 
this  weight  must  be  carefully  added  from  time  to  time  by  ponriog  in 
fresh  water  as  tl^e  water  evaporates,  while  this  is  not  the  case  with  the 
ealte.  The  solid  ingredients  of  sea-water  constitute  about  Si  per  oest. 
of  its  weight,  or  one-half  ounce  to  a  pound  of  water.  A  hydrometer  is 
indispensable  for  ascertaining  the  degree  of  saltnese. 

Newly  manufactured  sea-water  should  be  placed  in  the  open  air  in 
some  cool  place,  and  allowed  to  stand  for  some  time.  If  one  has  any 
live  salt-water  algee  adhering  to  stones  they  should  he  added,  beoaaae 
they  impregnate  tlie  water  with  oxygen.  After  some  weeks  the  aJgie 
will  spread  all  round  them  clouds  of  diminutive  seeds,  which  adhere  to 
the  walls  and  quickly  grow  under  the  influence  of  light.  By  supplying 
oxygen  they  make  the  water,  after  it  has  been  filtered  several  times, 
still  more  fitted  to  receive  animals.  Of  sea-plants,  the  green  nlvas  and 
the  confervES  are  particularly  suitable  for  recently  manufactured  salt 
water. 

In  the  beginning  only  a  few  hardy  animals  should  be  placed  in  the 
water,  which  will  flourish  and  thrive  in  itj  tmd  after  awhile  an  at- 
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tempt  may  be  made  with  more  tender  animala,  wbicb,  if  placed  in  the 
water  in  the  beginniDg,  would  probabi;  have  died.  If  no  algae  can  be 
obtained,  the  water  shoald  be  allowed  to  stand  longer.  Any  one  who 
can  afford  to  wait  until  a  greai  cover  of  algte  Bpreads  over  the  panes, 
will  do  well  to  defer  placing  the  animals  in  the  water  till  that  time,  and 
a  little  patience  is  very  commendable  dnring  the  entire  process.  Like 
wine,  salt-water,  if  properly  treated,  improves  with  age,  as  special  ap' 
paratas  coutinTially  enpply  it  with  oxygen  by  night,  and  keep  !t  agi- 
tated. The  water  in  the  Hambni^  aquariam  has  not  be«i  changed  toe 
flft«en  years,  and  is  still  pwfeotly  clefu*,  transparent,  and  odorless,  in 
short,  of  the  very  best  quality ;  and  all  that  has  to  be  done  is  to  make 
ap  for  accidental  losses  or  evaporation.  The  water  of  the  s^twater 
aquarium  Is  changed  or  filtered  only  when  it  be^s  to  get  turbid,  w  if 
some  change  is  to  be  made  in  the  arrangement  of  the  aquarium.  It 
will  always  be  advisable,  however,  to  keep  at  least  a  double  supply  of 
sea-water  on  hand,  and  place  it  in  the  cellar  In  well-corked  bottles,  as 
any  sudden  emergency  will  then  be  ftally  met 

I  have  never  been  able  to  obtain  natural  sea-water  which  was  as 
clear  as  the  artificial,  through  which  one  can  see  everything  distinctly, 
even  in  the  most  remote  corner  of  a  large  aqnarium,  which  it  would  be 
very  difficult  to  do  in  natural  sea-water.  I  have  brought  up  sea-water 
in  a  diiq)er,  which,  when  poured  into  a  glass,  was  as  dear  as  crystal  and 
had  a  brilliant  bine  color;  but  this  is  possible  only  on  the  high-seas, 
and  when  the  water  is  brought  np  ft<om  a  considerable  depth.  Fisher- 
men take  too  little  care  and  tiy>uble  in  this  respect ;  close  to  the  shore 
they  will  dip  np  the  water  resembling  a  thick,  yellow,  and  stinking 
^uice,  and  ship  it  to  other  places.  For  this  reason  I  use  artificial  sea- 
wat«r  prepared  in  tlie  manner  indicated  above,  and  even  without  add- 
ing any  plants,  I  succeed  in  keeping  my  animals  alive. 

It  is  self-evident  that  the  principal  point  in  constructing  salt-water 
aquariais  the  treatment  of  the  water,  which,  after  all,  is  the  element  which 
decides  the  well-being  and  sickness,  life  and  death  of  the  animals.  Caie 
should  be  taken  to  keep  the  water  well  supplied  with  oxygen,  which  is 
easily  done  by  means  of  the  aerating  apparatus ;  and  to  see  to  it  that 
the  normal  proportion  between  the  salts  and  sea-water  is  always  main- 
tained, and  as  soon  as  anything  appears  to  be  wanting  in  this  respect, 
it  should  be  sapplied.  As  soon  as  the  water  begins  to  get  turbid,  it 
should  be  filtered,  and  during  an  abnormal  state  of  the  weather  it 
should  be  cooled.  Only  when  these  conditions  are  fnlfllled,  will  it  be 
possible  to  keep  np  a  successful  salt-water  aquarium ;  only  thus  shall 
we  be  enabled  to  have  in  our  rooms  an  exact  representation  of  the 
bottom  of  the  sea,  with  all  its  mystmes  and  wonders.  I,  therefore, 
repeat  in  conclusion,  "The  treatment  of  the  water  is  the  main  thing." 

BBBLm,  Okbuany,  July  22, 1SS4 
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SM^TBB  OVBTSB  ■NliraTBT  OV  TMMM  WOBLB. 

Bt  «.  BBOW^N  OOODE. 

[Abattact  at »  p*p«F  read  b«foM  the  Americui  FishcultDril  AaaooUtioD.  ] 

Tbe  oyster  indastry  of  the  world  is  seated  chiefly  in  the  Uiiit«d  States 
and  France.  Great  Britain  also  has  a  few  natural  beds  still  remain- 
ing, and  a  nntnber  of  well-condnoted  establisluaents  for  oyster  caltnre 
which  are  supplied  with  seed  oysteia  from  contioeatal  oyster  parks. 
Canada,  Holland,  Italy,  Germany,  Belgium,  Spain,  Portugal,  I>enmark| 
Korway,  and  Bossia  hare  also  oyster  indnstries,  which  are,  however^ 
oomparatively  insignificant,  and  in  tbe  case  of  the  last  two  conutnea 
bazdly  worthy  of  consideration  in  a  statistical  statement. 

Beoent  and  aocorate  statistics  are  lacking  except  in  two  or  three  in* 
stfmees.  A  brief  review  by  countries,  in  the  order  of  their  importance, 
was  presented.  The  oyster  indnstry  of  the  United  States  was  shown  to 
employ  62,805  persons  and  to  yield  22,195,370  bushels,  worth  «30,43S,852, 
and  that  of  France  in  1881  employed  29,431  persons,  producing  oysters 
valued  at  (3,161,566;  the  indastry  of  Great  Britain  yielded  a  prodnot 
valued  at  from  two  to  four  million  pounds  sterling;  hoUand  was  shown 
to  have  a  conmderable  indnstry  in  the  province  of  Zeeland,  and  to  have 
produced  native  and  cultivated  oysters  to  the  value  of  $200,000;  Ger- 
many has  an  iudoatry  on  the  Schleswig  coast  valued  at  about  (100,000, 
while  the  products  of  other  European  countries  mentioned  were  too  in- 
signiflcant  to  deserve  a  place  in  this  brief  abstract.  An  estimate  of  the 
total  prodact  of  the  world  was  presented  as  follows,  the  figures  being 
given  in  the  number  of  individual  oysters  produced : 

United  States 6,680,000,000 

Canada 22,000,000 

Total  fbr  Korth  America 6,572,000,000 

Prance 680,400,000 

Great  Britain 1,600,000,000 

Holland . ; 21, 800, 000 

Italy 20,000,000 

Germany 4,000,000 

Belgium 2,500,000 

Spain 1,000,000 

Portogfd .  800,000 

Denmark 200,000 

Busaia 260,000 

Norway 250,006 

Total  for  Europe 2,331,200,000 

Li.mzedByGoOgle 
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The  oyster  iDdastry  Ja  rapidly  passmg  ttom  tbe  hands  of  the  fieher- 
men  into  those  of  oyster-cultariots.  The  oyster,  being  sedentary,  ex- 
cept for  a  few  days  in  the  earliest  stages  of  its  existence,  is  easily  ex- 
tertniDated  ip  any  given  locality,  since,  althoogh  it  may  not  be  possible 
for  the  fishermen  to  rake  up  from  the  bottom  every  individual,  whole- 
sale methods  of  capture  soon  resolt  in  covering  ap  or  otherwise  de- 
stroying the  oyster  banks  or  reefs,  as  the  communities  of  oysters  are 
technically  termed.  The  main  di^rence  between  the  oyster  industry 
of  America  and  that  of  Europe  lies  in  the  f^t  that  in  Earope  the 
native  beds  have  long  since  been  practically  destroyed,  perhaps  not 
more  than  6  or  7  per  cent  of  the  oysters  of  Europe  passing  from  tbe 
native  beds  directly  into  the  hands  of  theconsnmer.  It  is  probable  that 
ftom  60  to  76  per  cent,  are  reared  from  the  seed  in  artificial  parks,  the 
remainder  having  been  laid  down  for  a  time  to  increase  in  size  and 
flavor  in  tbe  aboal  waters  along  the  coasts. 

In  the  United  States,  on  the  other  hand,  from  30  to  40  per  cent  of  all 
the  oysters  consumed  are  carried  ft«m  the  native  beds  directly  to  mar- 
ket. The  oyster-fishery  la  everywhere  carried  on  id  the  most  reckless 
manner,  and  in  all  directions  oyster-groands  are  becoming  deteriorated, 
and  in  some  cases  have  been  entirely  destroyed.  It  remains  to  be  seen 
whether  the  governments  of  the  8tat«a  will  regnlate  the  oyster-fisheries 
before  it  is  too  late,  or  will  permit  the  destruction  of  these  vast  reser- 
voirs of  food.  At  present  the  oyster  is  one  of  the  cheapest  articles  of 
diet  in  the  United  States,  white  in  England,  as  has  been  well  sfdd,  an 
oyster  is  usually  worth  as  much  as,  or  more,  than  a  new-laid  egg.  It  can 
hardly  be  expected  that  tbe  price  of  American  oysters  will  always 
remain  so  low  as  at  present;  but,  taking  into  consideration  the  great 
wealth  of  tbe  natural  beds  along  the  entire  Atlantic  coast,  it  seems  prob- 
able that  a  moderate  amount  of  protection  will  keep  tbe  price  of  seed 
oysters  lar  below  the  present  European  rates,  and  that  the  immense 
stretches  of  submerged  land  along  onr  coasts  especially  soited  for  oys- 
ter-planting may  be  utilized  and  made  to  produce  an  abundant  harvest, 
at  a  mnch  less  cost  than  that  which  accompanies  the  complicated  sys- 
tem of  oalture  in  France  and  Holland. 


«iS.-BBIBP  HOTSa  UPON  VIBH  AND  THB  VlaHBHIIES. 

Br  CHA8.  W.  SmiLGT. 

rMainl;  extracts  ftom  tbe  offlcikl  eonespondenoe.] 

FiSH-ODLTUBB  IK  Orbgon.— Mr,  B.  F.  Dowell,  writing  from  Jackson- 
ville, Oreg.,  August  30,  1884,  says :  The  yearling  trout  at  my  ponds 
near  East  Portland  are  from  6  to  8  inches  long,  and  those  hatched  this 
spring  from  1  inch  to  1}  inches  long.  I  now  have  abont  7,600  lively 
fry.    All  are  doing  well.    Two  of  my  neighbors  have  commenoed  rais- 
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hig  fish.  I  can  get  Baljnon  eggs  eoongh  next  season  fromthecaimeriea 
at  the  montb  of  the  Oolombia  to  feed  my  fisli  very  cheaply.  So  fu  I 
have  been  feeding  my  treat  on  eggs  from  that  place,  and  on  liver  from 
Portland.  I  am  satisfied  I  can  raise  troat  to  perfection.  I  am  now  en- 
gaged in  making  the  third  pond. 

Klamath  Lake,  Ooose  Lake,  Back  Lake,  Grater  Lake,  Toule  Lake,  in 
this  vicinity,  and  many  smaller  lakes  in  the  Cascade  range  of  mountains, 
are  well  ealcolated  to  raise  large  quantities  of  black  bass  and  whiteflsh. 
The  black  baea  particularly  wonld  be  enitable  to  stock  Toole  Lake,  link 
Biver,  and  Lower  Klamath  Lake,  where  great  quantities  of  sackers  now 
abound.  They  wonld  feed  on  the  sack«-s  and  cause  them  to  decrvase. 
The  black  bass  woold  increase  very  rapidly. 

The  German  carp  is  a  big,  thrifty,  bony  flsfa,  jnst  like  the  Ug  Indian 
Backers  which  now  fill  Toole  Lake,  and  which  ran  ap  Lost  Biver  in  the 
spring  into  Oregon  to  its  head.  It  is  a  good  fish  to  sopply  food  for  the 
millions  on  a  large  and  cheap  scale;  bat  the  salmon,  the  black  base, 
grayling,  troot,  and  whitefl^,  will  always  command  a  better  price. 

The  Oregon  legislative  assembly  has  made  two  or  three  small  appro- 
priadoua  for  afish  ladder  at  Oregon  City.  It  wiU  take  tl2,000or  915,000 
to  make  a  good  permanent  one,  blasted  oat  of  the  solid  rock,  and  after 
the  McDonald  patent.  The  increase  in  the  Upper  Willamette  would  be 
worth  foor  times  the  money  in  three  years.  There  is  no  place  on  the 
Pacific  coast  better  for  salmon  than  the  Willamette  above  the  flails,  bot 
not  a  salmon  can  now  ascend  above  Or^oo  City  to  spawn.  The  com- 
pletioB  of  this  ladder  and  the  introduction  of  black  bass  and  whiteflsh 
into  Oregon  woold  be  a  lasting  benefit  to  the  dtizena  of  Oregon.  In 
time  these  three  things  woold  feed  millions  of  people  with  the  best  of 
food.  But  few  carp  will  be  eaten  when  there  la  plenty  o£  salmon,  Uack 
boss,  whiteflsh,  and  troat. 

Deoebakb  of  Obaylino  in  Ac  Sable  Biteb.— Hr.  D.  H.  Flts> 
hogh  of  Bay  City,  Mich.,  writing  September  22, 1884,  says  the  graylings 
pat  into  An  Sable  river  some  years  ago  are  about  ezhaosted.  It  is  a 
very  floe  troot  stream. 

To  Destroy  MtrsKBAxa— Dr.  Hessel  has  been  greatly  annoyed  by 
these  pests.  He  has  destroyed  many.  His  mode  is  to  sofTocate  them, 
as  follows:  Foor  poonds  of  sulphur  mixed  with  half  a  poand  of  salt 
petre  finely  pulverized,  set  on  flat  stones  or  a  piece  of  sheet  iron,  say 
half  a  pound,  or  a  pound  to  a  hole  (as  it  coats  but  a  few  cents),  and 
placed  in  the  holes;  after  barning  a  few  minutes,  close  the  boles  with 
sods.  The  saltpetre  insures  the  combustion  of  tbe  solphur,  which  is 
certaio  death  to  oU  within.    Others  have  eiao  tried  it  with  soccesa 

A  laeoe  Bass  feom  the  PoxoMAa— September  20, 1884,  Mr.  J. 
0.  Clagett,  of  Frederick,  Md.,  caoght  in  the  Potomac,  at  Point  of  Bocks, 
a  small-mouthed  black  bass,  which  was  shown  at  tbe  Health  Office,  and 
measored  23}  inches  in  length,  14|  inches  around  behind  the  gills,  16} 
inches  at  the  dorsal  fin,  and  weighed  6  pounds  10  oancea. 
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